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@ You are never very far from Armstrong Steam 
Trap Service. In over 130 leading cities of United 
States and Canada, you will find an Armstrong 
representative or sales agency ready to serve you. 
In most of these locations, you will find traps and 
parts in stock — not all sizes but a surprisingly 
good selection. Equally important, you will find 
men who can give you helpful advice and sugges- 
tions for INCREASING PRODUCTION . . . CUTTING 
COSTS . . . SAVING TIME. Take advantage of 
Armstrong Service! 
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Do You Need Traps in a Hurry? 


Armstrong ‘quick delivery” service is approaching pre-war standards. Most 
sizes and types are in good supply; you will be pleasantly surprised to find 
that many orders can be filled immediately from stock. 
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A large exhaust fan recently completed by the Sturtevant Division 
of Westinghouse Electric Corporation. 
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TRANE 


Many automotive production processes depend 
On accurate maintenance of high temperatures. 
For example, in the ovens where enamel is 
baked on automobile bodies high heats must 
be held within extremely close limits to assure 
uniform results. In many cases, these high heats 
can be most economically obtained with high 
pressure steam. However, ordinary steam traps 
discharge air and condensate intermittently — 
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making it difficult to hold constant heats. | 

To solve this problem, the Ford Motor Com. | 
pany called on Trane for a trap that would | 
maintain high temperatures without fluctuation. | 
The Trane Class 200 Industrial Traps were fur- 
nished. These traps permit a continuous dis- 
charge of condensate and vent air out of the 
heating coils, thus making it possible to hold 
the constant high temperatures needed. 





Like all other Trane products, Trane Steam Heating Special | 
ties are matched with other Trane equipment, so that 2) 
complete, perfectly co-ordinated Trane system can be 
selected. 


Typical of the careful design and rugged quality of Trane Heating 
Specialties is the Trane Lifetime Hermetic Valve—a valve so good 
that it is guaranteed for life against steam leakage at the stem. 
Equally famous is the Trane Thermostatic Trap, featuring the long: 
lived Trane seamless bellows. Write for Bulletin J-260, describing 
Trane Heating Specialties. 


These, and most of the remainder of the 156 types and sizes of 
Trane Steam Heating Specialties are now immediately available 
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Cooling Off Periods 

Not Houses but Housing 
Labor Outlook 

Business Graph 


If business, government, or labor ever needed an 
example of the tempering effects of a “cooling off 
period”, happenings during January at the Nation’s 
capital certainly provided it. 

A Republican Congress arrived with the bit in its 
teeth, ready to tear labor to pieces; to rip the federal 
budget to shreds; to slash income taxes; to effect over- 
night all of the reforms the new legislators felt they 
had been vote-mandated to change. The month wound 
up with most members of Congress thinking: “Let’s 
take another look.” 

Labor started the month with announced intentions 
of making a desperate drive for another round of 
wage increases; with nearly $5 billion worth of portal- 
to-portal suits filed against industry; with crippling 
strikes in the steel and automotive industries, among 
others, threatened “unless”. By January 31 the pros- 
pect of big-industry strikes were fading; A. F. of L. 
had come out flatly against portal-to-portal suits; 
C.1.0. had withdrawn some of its portal suits, and 
was offering to compromise others if a legal basis for 
such compromise could be worked out. 

Prices, released in November from O.P.A. restraint, 
reflected during January the expected upward spurt 
—then began to flatten in some lines. 

The National Housing Agency, committed last year 
by Wilson Wyatt to a program of “veterans housing 
or nothing”, came out with what is called a “realistic” 
program. 

All in all, Washington had a rousing change of man- 
agement celebration during January, with everyone 
getting his name in the paper or in the Congressional 
Record—but with the month winding up pretty much 
on the business-as-usual note. 


Realistic Housing 


For those who plan, execute and distribute in the 
heating, ventilating and air-conditioning fields, what 
the 1947 course will be is perhaps best indicated by a 
new policy announcement of the National Housing 
Agency. Its major objective, the Agency announced 
on January 25, will be to promote the building of new 
rental housing. Not “houses”, but housing, which will 
include much of the multi-unit construction in which 
readers of this publication are concerned. Other 
points in this year’s program include: 

(1) Completion of 1,000,000 homes and apartments 
and putting 1,000,000 additional housing units under 
construction. 
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(2) Restoration of normal construction time. 
(3) Increased production of materials and gradual 
relaxation of controls. 


Two other significant factors will have a bearing on 
1947 construction trends. 


(1) Easing of rent controls in hardship cases has 
already been authorized, and a Bill to permit a flat in- 
crease of 15% in rents has been introduced in Con- 
gress. While the figure may be pared somewhat if and 
when the Bill is passed, legislators are finding it in- 
creasingly difficult to ignore relators’ pleas that theirs 
is an industry remaining under strict control while 
all of their costs have been permitted to find their 
own level. 

(2) The limitation on non-residential housing will 
be continued, but an increase from $35 million to $50 
million has been made in the weekly average quota 
for non-housing authorizations. This would permit, 
roughly $2.5 billion worth of non-housing private con- 
struction during 1947—a figure which may be per- 
mitted to expand further during the latter half of the 
year, when it is expected that additional building ma- 
terials will be available. 

Although the $2.5 billion limitation upon private 
non-housing construction would, if carried through, 
bring the 1947 total somewhat below the 1946 figure 
of $3.2 billion, even the smaller figure represents a 
tidy sum upon which to make plans for the year. To 
this may be added a couple of billions of dollars worth 
of Government-financed engineered construction, in- 
cluding an estimated $225 million for construction of 
new schools. Despite strikes, restrictions and short- 
ages of both labor and materials, total engineered con- 
struction for 1946, including that Government- 
financed, was reported at $5,176,034,000 for 1946— 
126% above 1945. Privately-financed portion of the 
total was 176% above ’45. 


Housing Bill Again 


With NHA retreating somewhat from the Wyatt 
position of controlling housing construction, it is in- 
teresting to note that the Wagner-Ellender-Taft pub- 
lic housing bill (it passed the Senate at the last ses- 
sion of Congress, but not the House) is to be intro- 
duced again soon with minor changes. The bill takes 
the position that private industry cannot be depended 
upon to provide certain types of housing, particularly 
for low-income groups. 

The bill proposes to bunch under one agency the 
activities now carried on by the Federal Housing Ad- 
ministration, Federal Home Loan Bank Board and the 
U. S. Housing Authority. The main provision of the 
bill calls for FHA insurance coverage of new homes 
for low-income people up to 95% of the dwelling’s 
value. Interest at 314% was provided under the orig- 
inal bill, but in the new version it may be raised as 
high as 4%. 

Another clause calls for a five-year program of land 
assembly, slum clearance and the like; another for a 
separate rural housing program. Still another allocates 
$37,500,000 for five years of technical and market re- 
search with reference to housing, local communities 
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In selecting steel sheets your 
first consideration is their work- 
ability. Can they be formed 
smoothly, cut readily and soldered 
easily to do a top-grade job in the 
shortest possible time? With Beth- 
Cu-Loy Galvanized Sheets the an- 
swer is yes. Sheet-metal contrac- 
tors find in them the uniformity 
and ductility needed for clean, 
rapid work. 


Your next concern in selecting 
sheets is their resistance to rust. 
Home owners and other customers 
expect sheet-metal work to stand 
up well against corrosion. Give 
them jobs that last and you get 
customer goodwill in return. 


Beth-Cu-Loy Galvanized 
Sheets have the corrosion-resist- 
ance that assures longer life for 
ductwork, window frames, cornices 
and similar installations. These 
‘ sheets are protected on the surface 
by a bright coating of Prime West- 
ern zinc and under the surface by 
a base of copper-bearing steel 
with from 2 to 22 times the rust- 
resistance of plain carbon steel. 


Bethlehem Steel Company, Bethlehem, Pa. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 
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to add $25,000,000 to the Federal funds. Proponents 
of the bill, including Senator Taft, contend it is neces- 
sary if building is to be stimulated to some 1,000,000 
dwelling units for the next 10 years. The previous 
record under private industry was 937,000 units, in 
1925. Peak cost of the program would be $143,000,000 
per year to taxpayers. Most of the Federal aid would 
go to people who can afford homes costing $6,000 or 
less, or who can pay rents of $50 or less per month. 


Next Bottleneck ? 


There are indications that unless immediate steps 
are taken to train new workers in all construction 
fields, the return of building materials and equipment 
to normal supply will be attended by a severe shortage 
of skilled workmen. Steps to anticipate this situation 
are being taken at all levels by associations of heat- 
ing, piping and air-conditioning contractors. If re- 
sults achieved by the Washington, D. C. association 
may be accepted as typical, the industry is doubtless 
well on the way to a solution of this next problem. If 
the Washington experience is an isolated example, the 
blueprint it affords may be worthy of further study. 

Lloyd B. Gouman, executive secretary of the associ- 
ation, acts also as secretary of the Washington, D. C. 
joint apprenticeship committee, which includes three 
members of local unions and three members of the 
association. Working on an apprenticeship ratio of 
1 to 5, the program has “graduated” 42 qualified work- 
ers during its period of functioning, with training 
centinuing for others. 

Another forward step, taken at the national level 
recently in Atlantic City at the suggestion of the re- 
spective unions, authorized the issuance of a universal 
card for plumbers and steamfitters. Considerable co- 
ordination between unions and local associations will 
be necessary before the full effects of this authoriza- 
tion will be realized, but good progress has been made 
in applying its principle in the Washington, D. C. 
area, 


General Labor Outlook 


The foregoing example of the ability of labor and 
management to cooperate at local levels may reflect, 
or perhaps may be influencing, a noticeable change in 
the overall labor picture. While it is difficult to tell 
which is cause and which effect, it is apparent that 
Congress is tempering its threats to give labor the 
works, while labor, in turn, is far less vocal than in 
the recent past. 

True, Congressional hoppers are brimming with 


_ Proposed legislation that would do just about every- 


thing from repealing the Wagner Relations Act out- 
right to making strikes in major industries a form 
of treason. It is admitted, however, that a Congress- 
man can, with impunity, initiate proposals to please 
certain constituents, knowing in advance that by the 
time all of the varied versions get through Committee 
and onto the floor of the House or Senate, the recom- 
mended measure may contain little or none of the 
dynamite he implanted. 

Thus the new Congress, by introducing scores of 


HEATING AND VENTILATING, FEBRUARY, 1947 


Bills to temper the powers of labor organizations, has 
shown its constituents and labor leaders that “it means 
business”. Similarly, labor leaders seem to have ac- 
cepted the threats as very real, and have called off 
their dogs pending further developments. Lulled by 
the apparent lack of need for drastic action, and cog- 
nizant of the fact that labor will vote again in 1948, 
Congress is studying the labor problem from more 
“practical” angles. 

As a result it would appear that such drastic pro- 
posals as a closed-shop ban and an end to industry- 
wide bargaining may be merely talk, and that union 
powers will be only mildly tempered. Indications are 
that portal-to-portal claims will be limited materially; 
Fair Labor Standards Acts provisions will not be 
weakened greatly after limiting retroactive liability; 
Wagner Ach changes will be mild; mediation will be 
broadened, and unions may be required to register 
and report finances. 


The Business Graph 


Doubtless a major cause for sober thinking on the 
part of both industry and labor—and both sides em- 
ploy good economists who can read the figures right 
if they wish to—is the question mark appearing on 
business charts and graphs. In selected lines—notably 
apparel, furs, jewelry and soft goods in general—the 
downward trend is marked. Among the durables, the 
trend is still up. Inasmuch as this latter group in- 
cludes heating, ventilating and air-conditioning equip- 
ment, the question arising is whether the break in soft 
goods prices is the forerunner of a similar break in 
demand for durables. 

Washington economists think not—yet. Many are 
referring to 1947 as a “shake-out” year; one in which 
prices too high will settle, others come to the top. They 
point out that manufactured goods have gone up 60% 
(1939 to 1946) while food advanced 125% and farm 
products 150%. 

On the demand side they rate consumer durables in 
a strong position, reflecting an expected construction 
program total of 20 to 22 billion dollars. Housing is 
expected to account for 40% of this, with repair and 
maintenance 5 billion. The high level of construction 
cost is admittedly a big obstacle, likely to defer some 
commercial and industrial building. 

That 1947 will be a year requiring keen business 
insight is the tone of economic reports circulating in 
Washington, including the President’s Economic Re- 
port to Congress. An immediate recession in some 
lines is in evidence—the extent depending upon 
whether human nature, seeing a retreat from the 
price line, holds off its buying in the hope of even 
further retreats. With spendable income running 91% 
higher than in 1929, it is not believed that buyers will 
“strike” too long on any individual line, with the re- 
sult that downward trends are expected to halt quickly, 
leveling off not too far below present levels—possibly 
10% to 15%. Danger that a break in soft goods prices 
may spread to durables is considered slight, for de- 
mand for such products has been far behind supply 
throughout the war, with little likelihood of catching 
up for many months. 
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A RETURN LINE VACUUM PUMP 
THAT CUTS HEATING COST. 


This unusual pump needs no electric current, 


cutting out greatest item of pump operating 
expense. 


More important, this pump insures absolutely 


uniform circulation in system. That means con- 
tinuous steam economy. 


Simple, compact, one moving element, no 
wearing parts, no internal lubrication. Bulletin 
No. 203 gives the facts. Your copy is waiting. 


THE NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U. S.A, 
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RICHARD S. DILL and PAUL R. ACHENBACH 


National Bureau of Standards+, Washington, D. C. 


The comparative uniformity of temperature distribution produced by 
various types of heating devices or systems was determined in a Test 
Bungalow at the National Bureau of Standards. The heating appliances 
tested included a hot water heating system, floor furnaces located in 
several different positions, space heaters with fans, and electric and oil- 
burning warm-air furnaces. Each heating device was observed under a 
variety of weather conditions. The conditions inside and the weather 
outside the Test Bungalow were recorded for comparison. 

At the time of these tests, the bungalow was exposed to the weather 
as shown in Fig. 1 above. It has since been enclosed in a refrigerated 
structure so that conditions around it can be more readily duplicated. 

This is part 1 of a 2-part article presenting a condensed report of the results 
of these tests. A complete report will shortly be published by the National 
Bureau of Standards under the authorship of Messrs. Dill and Achenbach 
in one of the Bureau's Building Materials and Structures Reports. 


‘The National Bureau of Standards is a fact-finding organization: it does not “approve” any 
particular material or method of construction. The technical findings in this series of reports are 
to be construed accordingly. 


HEATING AND VENTILATING, FEBRUARY, 1947 


HE desirability of a heating sys- 

tem depends on its first cost and 
economy of operation, on the amount 
of smoke, soot, or dirt occasioned by 
operation, on the amount of care and 
attention it requires, and on the tem- 
perature distribution it produces 
throughout a house. The last charac- 
teristic might be called the quality of 
its performance. 

Information on efficiency, soot de- 
position, and attention requirements 
of a heating device can be obtained 
by laboratory tests, but quality of 
performance, as defined above, can 
only be determined by actual trial in 
a house. Therefore, a full scale house 
was constructed at the National Bu- 
reau of Standards in which entire 
Feating systems could be installed. 

One of the main purposes of the 
work in this house was to obtain data 
on temperature distribution produced 
by various heating devices intended 
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comparison with devices located on 
the first floor. 

The outside walls of the Test Bung- 
alow are conventional in construction 
and consist of 2 x 4 studding with 
sheathing and lap siding on the out- 
side, separated by a layer of building 


Table 1—Average Temperatures at Various Levels at Outside 
Air Temperatures Near 32F with Experimental 
Warm Air Heaters * 





Air Circulation Method 





Height 









































Forced | Forced | Forced paper, and %-in. gypsum board on the 
° , Q : : inside. The walls are not insulated, 
Above Gravity | Intermittent Intermittent Intermittent The bungalow has a double floor of 
Floor (780 cfm) (seem) antdmmndl 1 in. pine. The ceiling consists of 4 
nes : , sesebinae in. plywood supported by a framework 
Inches a ecanmnnpenn tenses sof 2 x 4 in. timbers. A blanket of 
28 to 32 | 28 to 32 | 22 to 26 | 34 to 38 wood-fiber insulating material 2 in. 
: thick was placed on top of the ply- 
Average Temperature, F, for Five Rooms wood. The windows are double hung 
_ oe except the one in the bathroom and 
2 i. z oo one of those in the kitchen. Window 
= 77 74 71 frames and sash are of wood. There 
78 91 84 76 73 is no weatherstripping around win- 
94 103 89 79 73 dows or doors. ; 
—_——— - ——————_——— Conductance of the side walls aver- 
DT,/DT, X 38. For explanation, see Text aged 0.276 Btu per sq ft per hr per F.; | 
_ ae 14.0 15.8 13.4 405” conductance of the floor from the up- ’ 
sisbapseceaiicalanaeaileabiaac per floor surface to the basement air [ 
*Heated electrically for experimental purposes. was 0.363; and conductance from the 
under surface of the ceiling to the 
for low-cost houses so that estimates Appliances tested include a hot ttic air was 0.166. ‘ 
could be made of the performance of water heating system, floor furnaces ‘Thermocouples gorge yom Gn 
these heating methods in similar located in several different positions, ceiling by strings ae pea a ‘ou 
houses designed for occupancy. The il and gas space heaters with fans, ‘Ure air temperatures in the Test 


house is a one-story bungalow desig- 
nated as the Test Bungalow in this 
report. An exterior view of the Test 
Bungalow is shown in Fig. 1, shown 
at the top of the previous page. 

Uniformity of temperature is never 
quite achieved in practice, and the 
data presented in this article indicate 
what departures from uniformity are 
to be expected in houses similar to 
the Test Bungalow when heated with 
several types of heating devices. Data 
in this article are intended to assist 
in determining the degree of variabil- 
ity in heat distribution that can be or 
should be tolerated. 







Kitchen . 
(1'- 9")by(10-2") 





12" 10" 
Reg. at 



















Living Room 
(13'-7") by(13'-6") 


- 
Trap 
Ooor 





Bath 
(5-0')b/f6-0) 


12'x6" 


and electric and oil-burning warm-air 
furnaces. 


Test Bungalow 


The Test Bungalow has four rooms 
and bath, floor plan of which is shown 
in Fig. 2. All rooms except the bath, 
including the hallway, are provided 
with movable ceilings that can be ad- 
justed to any height between 7 ft and 
9 ft by permanently installed overhead 
screw jacks. During the tests de- 
scribed in this report, the ceiling 
height was 8 ft. The bungalow is pro- 
vided with a full basement in which 
heating systems can be installed for 
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Fig. 2. Floor plan of Test Bungalow. 
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Bungalow. Five strings were hung in 
each room, one at the center and one 
midway between the center and each 
corner of the room. Five thermo- 
couples were attached to each string, 
at points 2, 30, 60, 78, and 94 in. above 
the floor. These thermocouples were 
insulated to minimize the effect of 
cycles of the heater and were alumi- 
num foil wrapped. 

A room thermostat having a bimetal- 
lic temperature-sensitive element con- 
trolled the operation of automatic 
heating devices. The thermostat was 
located on the inside wall of the living 
room, 30 in. above the floor. 


Systems Tested 


Temperatures in the Test Bungalow 

were observed when heat was being 
supplied in turn by an experimental 
electric heater, an oil-burning warm- 
air furnace, a jacketed gas-fired space 
treater, a jacketed oil-fired space heat- 
er, 2 single gas-burning gravity floor 
furnace, two gas-burning gravity floor 
furnaces, a gas-burning floor furnace 
with forced circulation, an oil-burning 
gravity floor furnace, and a conven- 
tional gravity flow hot-water heating 
system. 
Electric Heater. The experimental 
electric heater consisted of a vertical, 
rectangular metal duct, 17 by 23 in. 
in cross section, lined with transite 
board, having 30 socket-type electric 
heaters, each of 660-watt capacity, 
mounted on the inside. The bottom of 
the heater was open to receive return 
air from the house, and the device was 
supported 12 in. from the floor by legs. 
The warm-air outlet of the heater was 
connected by a sheet-metal duct to a 
plenum chamber overhead. 

The plenum chamber was approxi- 
mately 11 in. high by 24 in. square. 
Warm air was supplied to each room 
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(Left to Right) Fig. 3. Electric heater with blower attached. Fig. 4. Oil-burning warm-air furnace in position used for the 


tests. Fig. 5. Oil-fired boiler and a companion coal-fired boiler of the same model. Fig. 6. Jacketed gas-fired space heater 


from the plenum by a short duct. The 
plenum and ducts occupied the space 
in the hallway between 7 ft and 8 ft 
above the floor. The shape and loca- 
tion of the plenum chamber and ducts 
are shown in the floor plan, Fig. 2. 

For tests with forced circulation, the 
heater was raised to accommodate a 
centrifugal blower which was installed 
underneath it (Fig. 3). A magnetic 
switch with a suitable relay permitted 
the thermostat to start and stop both 
the electric heater and the blower. 
The blower circulated air through the 
heater, plenum chamber, ducts, and 
rooms. 

The electric heater was used for 
tests with gravity circulation, with in- 
termittent forced circulation of air at 
rates of 780 cfm and 1,460 cfm, and 
with continuous forced circulation of 
air at a rate of 1,460 cfm. Some of the 
results on the electric heater tests are 
given in Table 1. 

Oil-Burning Furnace. The oil-burning 
warm-air furnace (Fig. 4) was of the 
cabinet type having a top outlet and 
a wide inlet above the floor. A disc 
fan capable of delivering about 650 
cfm against a static pressure of 0.12 
in. of water circulated air around a 
single heat-transfer cylinder. The fur- 
nace had a_ natural-draft, pot-type 
burner 13 in. in diameter, operating 
on high and low fire as required. The 
operation of the furnace was com- 
pletely automatic, with the room ther- 
mostat controlling the fuel supply to 
the burner and the bonnet tempera- 
ture controlling the operation of the 
circulating fan. The rate of oil sup- 
ply to the burner on high fire was 
0.55 gal per hr; the manufacturer’s 
output rating on high fire was 55,000 


in position used for the tests. 


Btu per hr. This heater was connect- 
ed to the plenum chamber and duct 
system previously described. 

Oil-Fired Space Heater. The oil-fired 
space heater was jacketed, and 
equipped with a disc fan that could 
be used to circulate air downward 
around the combustion drum and de- 
liver it near the floor through a grille 
in the front and one in the side of 
the heater. The heater was also used 
to heat the bungalow by gravity circu- 
lation, with the warm air being deliv- 
ered from the top of the heater. The 
unit was equipped with a natural-draft 
pot-type burner 13 in. in diameter. The 
oil supply to this unit was manually 
controlled. It had a maximum output 
of about 35,000 Btu per hr. This heater 
also was placed in the living room in 
front of the fireplace opening, and the 
heat was permitted to overflow into 


the other rvoms through the open 
doorways. 

Oil-Burning Gravity Floor Furnace. 
The oil-burning gravity floor furnace 
was installed in the floor of the hall. 
The warm-air discharge and the cold- 
air return were incorporated in a 
single register measuring 22 by 30 in. 
A pot-type vaporizing burner with 
automatic electric ignition was used 
in the furnace. The operation was 
automatically controlled by the room 
thermostat during the tests. The in- 
tut rating of the furnace was 70,000 
Btu per hr. 

Oil-Fired Gravity Hot-Water System. 
The gravity hot-water heating system 
was of the conventional type and was 
designed in cooperation with the Heat- 
ing, Piping, and Air Conditioning Con- 
tractors National Association. The 
boiler was a rectangular, cast-iron 








Fig. 7. Single gas-burning floor furnace, gravity type, shown from i 
under the floor. 
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Fig. 8. Manner in which cold air returns were connected to the casing of the 
gas-burning floor furnace with circulating fan. 


boiler of three sections. with a wet 
base, and fired with a gun-type oil 
burner, controlled by a room thermo- 
stat and an immersion aquastat con- 
nected in series. Small-tube radiators 
were used to warm the rooms. 

Fig. 5 shows the oil-fired boiler and 
a companion coal-fired boiler of the 
same model that was installed for 


making comparisons in performance. 


No data on the coal-fired boiler are 
presented at this time. 
Some of the results of the oil-fired 


equipment tests are summarized in 
Table 2. 

Gas-Fired Space Heater. The gas-fired 
space heater was jacketed and was 
equipped with a disc fan 18 in. in 
diameter mounted on the back. The 
fan forced air through openings in a 
cast-iron heat-transfer element and a 
circular grille 21% in. in diameter 
with deflecting vanes. The grille was 
located in front of the jacket and 
could be rotated in the jacket to de- 


liver warm air in a desired direction. 





The burner was controlled by a 
room thermostat, and the fan opera- 
tion was controlled by the tempera- 
ture of the heat-transfer element. The 
heater was placed in the living room 
in front of the fireplace opening for 
the tests. The movement of air to and 
from the other rooms took place 
through the open doorways. The speci- 
men heater is shown in Fig. 6 in the 
position used for the tests. 

Single Gas Floor Furnace. The single- 
gas-burning floor furnace of the grav- 
ity type was installed in the floor of 
the hall in the conventional manner. 
It had a rated input of 70,000 Btu per 
hr. Tiie warmed air was discharged 
from the furnace and the cold air was 
returned to the furnace through a 
single large grille measuring 26 by 38 
in. The return air passed over the 
fioor and entered the hall from all the 


100ms through open doorways. Fig.7 
shows the gravity floor furnace. 
Two Gas Floor Furnaces. Two gas- 


burning gravity floor furnaces oper- 
ated simultaneously in the bungalow 
during one series of tests. Each had 
a rated input of 35,000 Btu per hr. The 
warm air outlet and the cold air re- 
turn of each furnace were at floor 
level and were incorporated in a 
single register measuring 18 by 32 in. 
One furnace was installed in the hall 
and the other in the living room under 
the south windows 15 in. from the 
wall. Both furnaces were controlled 
during the tests by one room thermo- 
stat, located on an inside wall of the 
living room. 

Gas Floor Furnace with Fan. The gas- 
burning floor furnace with the circu- 
lating fan was installed in the hall. 
A plenum chamber 6 in. high was built 
cver the furnace above the floor level 
and suitable openings permitted the 
warmed air to be forced toward the 





Table 2— Average Temperatures at Various Levels at Outside Air Temperatures Near 32F 


with Oil-Burning Heaters 





Heating System 
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Height Oil Furnace in ' | Jacketed Oil Heater | onteenm : 
ates Utility Space, | mmmatan | in Living Room, Air | Oil Floor Furnace in ra . — oe W od 
Intermittent, Heater tm | Cire. by Disc Fan | Hallway, Gravity ra oo we sien . fs 
Floor, Forced through | Living Room, =| Inside Jacket, Circulation “it a nay 
Inches Plenum | Gravity, Cire. =| pownward Flow (Basement a ) | 
Outside Temperature, F 
22 to 26 43 48 | 31 32 
Average Temperature, F, for Five Rooms 
ss sssyutetisiesinamsaaeaoiiaiesl asiinecinasscmubeneuiennaecnee Atiniatniaeaae Pa 
2 59 64 69 61 67 
30 70 70 78 69 69 
60 83 77 84 78 72 
78 91 89 87 82 74 
94 96 95 89 83 75 
7 — oe DT:/DT; x 38. For explanation, see text. 
-— 9.1 _ a 16.0 5.7 
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Table 3 — Average Temperatures at Various Levels at Outside Air Temperatures Near 32F 


with Gas Heaters 





Heating System 





























Height Jacketed Gas Space Gas Floor Furnace, 
anaes | Heater in Living Gas Floor Purnace, Two Gas Floor Furnaces, Air Circe. by Disc 
| Room, Air Cire. by Gravity (Living Room and Hallway), Fan Inside Casing, 
Floor, | Disc Fan Inside C:reulation Gravity Circulation Connected Returns 
Inches, Jacket | Under Floor 
Outside Air Temperature, F. 
37 34 27 35 
Average Temperature, F, for Five Rooms 
2 60 60 60 63 
30 68 69 68 69 
60 76 77 74 71 
78 80 81 77 71 
94 81 82 77 72 





doorways of the surrounding rooms 
just above the floor. In practice the 
furnace and its plenum would be 
placed in a closet or under a stairway 
adjacent to the hall, but this location 
was only simulated in the Test Bunga- 
low to eliminate excessive changing 
of partitions. The circulating fan was 
of the propeller type. It was mounted 
in a vartical position under the heat 
transfer element and was used to cir- 
culate the air through the heater and 
the house. 

Cold-air returns under the floor con- 
nected the furnace casing to a floor 
Tegister near an outside wall in each 
room except the bath. The ducts serv- 
ing the two bedrooms were 9 in. in 
diameter while those serving the liv- 
ing room and kitchen were 12 in. in 
diameter. The furnace was automati- 
cally controlled by a room thermostat 
and a bonnet switch in the conven- 
tional way. 

Fig. 8 shows the manner in which 
the cold-air re.urns were connected to 
the furnace casing. 

Some of the results from the gas 


equipment tests are summarized in 
Table 3. 


Summary of Test Procedure 


Each heating system was operated 
for several days to assure tempera- 
ture distribution characteristic of the 
heater. The automatic devices were 
controlied by a room_ thermostat 
Placed 30 in. above the floor on an 
inside wall of the living room. The 
setting of the thermostat remained at 
70F continuously during these tests. 
The manually controlled units were 
readjusted to maintain approximately 
70F at the 30-in. level. Each heater, 
When installed, was adjusted in accord- 
ance with the manufacturer’s instruc- 
tions. 


At the time of these tests, the 


bungalow was exposed to the weather. 
It has since been enclosed in a refrig- 
erated structure so that conditions 
around it can be more readily dupli- 
cated. 


Analysis of Results 


Vertical Temperature Differences. The 
average temperatures obtained at five 
levels in the rooms with the various 
devices tested are summarized in 
Tables 1 to 3. The average difference 
in temperature between the 2-in. level 
and the 60-in. level above the floor and 
that between the 2-in. level and the 
94-in. level were tabulated for each 
room but are not presented here; the 
averages for the entire house for each 
device are shown in Tables 1 to 3. The 
94-in. level was 2 in. below the ceiling. 

The data presented for each device 
are those that were obtained when 
the outdoor temperature was as near 
to 32F as occurred during the test 
period. 

From the standpoint of comfort the 
temperatures from the floor to five 
feet above the floor are more signifi- 
cant than the temperatures at higher 
levels. However, an _ appreciable 
amount of heat will be radiated from 
the ceiling when it reaches a high 
temperature; this radiation may be of 
importance in maintaining warm 
floors, depending upon the conditions. 
High temperatures in the upper parts 
of the rooms will affect the heat loss 
from the building materially, especial- 
ly if the ceiling is not insulated from 
the attic. 

The last column in each of Tables 1 
to 3 show that the average temper- 
ature differences produced in the Test 
Bungalow between the 2-in. level and 
the 60-in. level with continuous forced 
circu’ation of air through a plenum 
chamber, with a forced circulation gas 
floor furnace, and with a gravity hot 
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water heating system where less tian 
10F for low outside temperatures. The 
average temperature difference pro- 
duced in this same zone by all the 
other devices tested ranged from 14 
to 26F between the level 2 in. above 
the floor and 60 in. above the floor at 
comparable outside temperatures. 

The same heating devices or heat- 
ing systems that produced the lower 
temperature differences from the 2-in. 
to the 60-in. levels also produced lower 
temperature differences from the 2-in. 
level to the 94-in. level. Except for 
the case of the electric heater when 
used with a continuous circulation of 
1460 cfm of air (Col. 4, Table 1), the 
heating devices operating with the 
plenum chamber at the ceiling in the 
hall produced higher temperature dif- 
ferences between the floor and the 
ceiling than the other devices tested. 
This condition was to be expected 
since the method of introducing the 
warm air did not diffuse it through- 
out the lower parts of the room. 

It was found that, at an outside 
temperature of 48F, the use of a disc 
fan to force air downward through a 
space heater and thence across the 
living room near the floor caused the 
zone below the 60-in. level in that room 
to be warmer than it was with gravity 
circulation, but also that the fan 
caused the air 2 in. above the floor 
in the other rooms to average 4.5F 
lower than was the case when gravity 
circulation was used. The air in the 
lower 60 in. of the living room was 
warm enough for comfort with gravity 
circulation of air through the space 
heater jacket. 


Nert month the authors discuss 
horizontal temperature differences and 
general erperimental results. 
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Give Your Fan a Chance 


Research Engineer, B. F. Sturtevant Co., Division, 


Westinghouse Electric Corp., Hyde Park, Mass. 


A point of view regarding fan operation that may 
result in a better understanding of what the fan is 
expected to do, and what should be expected 
from fan manufacturers. 


iNCE a buyer does not like to get less than that 
S implied by the purchase contract, the question 
naturally arises as to when the customer gets what he 
buys. 

For example, if a manufacturer sells a wood chisel 
which the purchase uses to cut wire or nails, the manu- 
facturer can hardly be blamed for a dulled, nicked 
cutting edge since the product was not properly applied. 

Or, suppose a contractor is planning on heating a 
small garage. He calculates the heat required, con- 
sults a reliable manufacturer’s catalog and selects the 
coil of Fig. 1 which will properly answer his Btu re- 
quirements, steam pressure and entering air tempera- 
ture. He notes also the face velocity and the coil’s 
resistance to air flow. 

Next, he studies another section of this same catalog 
to select a fan, the wheel of which is shown in Fig. 2, 
to meet the velocity, volume and coil resistance require- 
ments tabulated for the coil of Fig. 1. The fan rating 
table also provides the fan speed and the fan horse- 
power 

Now, in still another section of the manufacturer’s 
catalog, he locates the motor of Fig. 3 which will match 
the fan characteristics previously noted. 

Since the contractor decides to hold the amount of 
ductwork to a minimum, he assembles the coil in an 
attractive cabinet with fan and motor mounted as 
shown in Fig. 4. He even utilizes a streamlined 
entrance to the cylinder surrounding the fan. On the 
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(Left to right) Fig. 1, 2, and 3. Coil, fan wheel, and motor, respectively, selected from catalog data to make up the unit 





side of the cabinet where the air leaves the coil, he 
installs adjustable louvers so the garage owner can 
control the direction in which the heat will be thrown, 

When completed, the equipment has a compact, at- 
tractive appearance. However, if the contractor expects 
that the resulting operation of this assembly will match 
the data he selected from the coil, fan and motor tables, 
he is due for a surprise. 

First, consider the coil performance. Data in the 
coil table were obtained from a test setup in which all 
of the air entered and left the coil in a direction at 
right angles to the coil face. 

As used in the garage setup of Fig. 4 and 5, the 
fan will deliver air to the coil in a spinning stream. 
Air velocities relative to the coil surfaces are different 
from those during laboratory tests. The air particles 
strike the coil fins, in the garage, in much the same 
manner as air flowing through a duct hits a partially- 
closed, multi-leaf damper. The installed coil resistance 
is therefore apt to be abnormally high. 

It may be a fact that the spinning air “wipes off” 
more heat than does a straight-through air flow. The 
main point here emphasized is that the installed con- 
ditions cannot be exactly predicted from the tables 
since the application conditions do not duplicate the 
conditions under which the catalog data were obtained. 

Now as to the fan. The table data were obtained as 
prescribed in Bulletin No. 103 of the National Associa- 
tion of Fan Manufacturers which covers “Standard 
Test Code for Centrifugal and Axial Fans.” Here, the 
axial flow fan tests are classified as follows: 


(1) Axial blowers of exhausters without ducts. 
(2) Axial blowers in ducts. 
(3) Axial exhausters in ducts. 





heater shown in Fig. 4 and 5. 
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Fig. 4 and 5. Front and back views of completed unit heater. 


None of the corresponding three code setups covers 
the garage hookup, on which the coil and fan are 
located extremely close to each other. The fan per- 
formance will, then, be different in the garage than 
when it was being tested for table ratings on a code 
setup. Further, since the fan operates differently, its 
horsepower and rpm will, barring coincidence, be dif- 
ferent from the values selected. 

This being the case, the motor will operate at other 
speed and horsepower values than those originally 
selected from the motor catalog. 

We thus have another case where the manufacturer 
should not be blamed. In fact, had the manufacturer 
been consulted, he would have drawn the contractor’s 
attention to still another section of the general catalog 
covering a unit complete with coil, fan, motor, cabinet, 
inlet flare and louvers. This complete assembly would 
be listed under the heading “Speed Heater.” In the 
catalog would be found the contractor’s complete 
required conditions which he could expect to attain 
since the unit’s rating is based upon its being tested 
“as a whole” as prescribed in the Heater Test Code. 

Moreover, since such units are manufactured on a 
mass production assembly line basis, it is questionable 
whether the contractor saved money by fabricating his 
own tailor-made cabinet, louvers and inlet flare. 

This interdependence of the various elements of a 
system can greatly mislead those who assemble such a 
complicated combination as a complete air conditioning 
unit. 

Since practically every heating and ventilating job 
includes at least one fan, it would be well to emphasize 
one point. Lack of realization of the extent of the 
above-mentioned interdependence has been the source 
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of too frequent dispute between fan-user and fan- 
manufacturer. In an endeavor to eliminate such con- 
troversy, a group of very capable engineers was given 
the task of devising a common yardstick or code cover- 
ing testing fans in the field to determine whether the 
installed fan succeeds or fails to meet its guarantee. 


Field Test of Fans 


Note the “Supplement No. A to Bulletin No. 103 of 
July 1940.” It is quoted in part, for the benefit of 
those who may not have a copy handy: 

“(1) Research undertaken by the Members of the 
National Association of Fan Manufacturers in co- 
operation with Test Code Committees of the Engineer- 
ing Societies reveals thus far that no accurate or 
practical methods of testing fans in the field has been 
developed either by means of gas analysis or by use 
of Pitot tube. 

“(2) Since the values obtained from field tests vary 
so widely from actual test results, guarantees of the 
performance of fans can only be made from laboratory 
tests conducted by the manufacturer in accordance 
with the ‘Standard Test Code for Centrifugal And 
Axial Fan’ approved jointly by the National Associa- 
tion of Fan Manufacturers and the American Society 
of Heating and Ventilating Engineers, with coopera- 
tion from Committee No. 10 of the Power Test Code 
Committeee of the American Society of Mechanical 
Engineers.” 

This is not an alibi convenience of fan manufac- 
turers. It is merely stating the facts as they stand. On 
the other hand, a reliable fan manufacturer knows that 
seldom are actual installation conditions such as to 
permit duplication of code setup with its long straight 
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duct, etc. His duty is to assist customers to econom- 
ically alter existing installation and plan future ones 
so that the installed performances agree as closely as 
is possible to the laboratory performances. 

So much, then, as to the effects of various duct con- 
nections on the aerodynamic characteristics of fans. 
Specific case histories of such troubles and their solu- 
tions will appear in subsequent articles. 

Another field of complaint in which a fan is allegedly 
at fault is the case, usually of a ductwork under suc- 
tion, of a fan performing on its normal characteristics 
curves yet not moving sufficient volume through the 
customer’s intended system or process. 

In other instances where mechanical vibration is 
present throughout the entire system, many users are 
too willing to jump to the conclusion that the vibration 
is the cause rather than an.effect of the phenomenon. 

Air pulsations frequently occur in a specific element 
of a system. Since this pulsation does not occur when 
the fan is idle, it does not necessarily follow that the 
fan in operation moving the air through the pulsating 
element is, therefore, to blame for the element’s pul- 
sation. 
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This is no truer than the following: A garden hose 
produces a perfectly streamlined flow through the at- 
tached well-designed nozzle. The stream is directed 
against the head of a bass drum. The air within the 
drum pulsates. Therefore, the water stream is to 
blame since shutting off of the water causes the pul- 
sation to subside. For proof of the falseness of this 
reasoning, direct the nozzle stream into a slowly ex- 
panding, well-machined discharge piece, the nozzle and 
expansion forming a Venturi. No pulsation occurs. 

Noise is another cause of the accusing finger being 
directed toward an innocent fan. Let a well-designed 
fan supply air through a straight discharge duct hay- 
ing relatively low resistance. Nothing unusual occurs, 
Now replace this duct with a pipe of proper detail for 
one note of a pipe organ. Should the fan be blamed for 
the sound emitted from the system? 

All the foregoing is not given to whitewash the fan 
manufacturer. He will readily accept all just com- 
plaints in cases of mechanical vibration due to im- 
proper shop or field balance, or collar knocks and other 
mechanical defects or inherent aerodynamic discre- 
pancies which accidentally escape the inspector. 





Three Snow Melting Jobs 





This view of the Heekin Can Company’s new office building 
shows location of the sidewalk, which will be kept. clear of 
ice and snow by a system of pipe coils, embedded in the 
concrete and carrying steam to maintain the temperature. 
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Photograph of the partially completed ramp of the new 
Chrysler-Plymouth Garage in Beckley, West Virginia, shows 
details of the grid-type pipe coils for the snow-melting 
system that will keep the ramp “navigable” in the winter. 





A view of the pipe coils for the snow-melting system in the driveway of the Bowmar Motor Company garage and office 
building, Hingham, Mass. The pipe coils were fabricated and positioned, then the concrete was poured over the system, 
which is to be supplied with water from the same boiler that is used in the building heating system. Photos by A. M. Byers. 
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High Pressure Steam 
with Unit Heaters 


FRANK TYLER 


Chief Application Engineer, Herman Nelson Corp., Moline, Ill. 


When, when not, and how to use high pressure 
steam is a problem frequently met where steam for 
heating is supplied from a central boiler plant. This 
article is presented to help the engineer design the 
heating system where high pressure steam is available. 


SPECIALLY in industrial plants, the source of 
steam for heating purposes is often a central 
boiler plant where high pressure is carried for process 
work or power generation. In such cases, many plant 
engineers realize the desirability of reducing the pres- 
sure of the steam used for space heating purposes so 
that the heating system may operate at low pressure; 
others wish to use high pressure steam to supply the 
unit heaters. 


Disadvantages of High Pressure with Unit Heaters 


This article reviews the problem involved in the use 
of high pressure steam with unit heaters, and is 
presented to assist the engineer properly to design the 
heating system where high pressure steam is available. 
Although most unit heaters are designed for use on 
steam pressure up to 125 lb, it is neither desirable nor 
economical to use high pressure steam for space heat- 
ing purposes whether it be used in radiators, pipe coils, 
panels or in unit heaters. If steam at 100 or 125 lb 
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pressure is used in pipe coils, anyone touching the coils 








or the pipes supplying them would be badly burned, | 
for the temperature of the surface is between 300F | 


and 350F. 
While suspended unit heaters are generally located 


high enough so that direct contact with the hot sur- | 


faces is avoided, nevertheless a similar hazard is still 


present. For example, when operating at 60F entering | 
air temperature with 125 lb steam, the unit heater | 


outlet air temperature is between 160 and 170F, and 
with only 75 lb steam the outlet temperature is 150F. 
With these temperatures, two difficulties arise: (1) if 
the unit heater is mounted at a low level, the high 


temperature air blast will be most objectionable to the | 
occupants, and (2) since there is such a great differ- | 
ence in temperature between the air from the unit | 
heater and the average air temperature in the building, | 
it is difficult to difluse the air within the space, and | 


especially to project it downward. If the heated air 
does get down it rises before it has time to heat the 
working level, and only serves to overheat the ceiling 
where it is wasted. 


Due to this waste, experience indicates that although : 


the heat output of a unit heater is increased 45 to 50% 


when the steam pressure is increased from 15 to 100 § 
Ib, the actual heating effect at the working level is no | 


greater than the capacity of that heater at 15 lb pres- 
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sure. Consequently, where working steam pressure 

is in excess of 15 lb, it is recommended that in select- 

ing heaters the capacity at 15 lb pressure is that which 

should be used. In figuring fuel consumption and main 

te and trap sizes, however, the full capacity of the unit 

at the actual working pressure must be used. The 
difference is simply wasted. 

That the use of high pressure steam is wasteful and 
otherwise objectionable is supported by the observation 
of those close to operating problems. The following is 
paraphrased from letters received from an insurance 
association : 

“Hitherto our experience has been that when com- 
paratively low pressures of steam, such as 15 lb, were 
used in unit heaters, a few 212F sprinklers were gen- 
erally necessary immediately over the heater and with- 
in about 20 ft over the line of air delivery when the 
heaters were near the ceiling. 

“Now, however, we find instances where steam pres- 
sures as high as 100 lb are used; in one of these we 
recently had a sprinkler leakage loss, due to the fact 

\ that the 212F sprinklers near these heaters opened on 
account of excess temperature. In this particular mill 
a number of the higher degree sprinklers have been 
_ put in, namely, 286 and 360F heads, and we do not 
_ like to see this done, as the heads are slower to open 
_ than the usual type of sprinklers and, therefore, the 
protection is not as good. 

“Will you inform us whether it seems to be the mod- 
ern tendency to use such pressures as 100 lb, for in- 
stance, in unit heaters or whether pressures of around 
15 lb or so are still used in the majority of cases.” 
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In response to the reply to the foregoing letter the 
following further comments were received: 

“Thank you for your letter. It is interesting to note 
that the use of high pressure steam is not advocated 
by you, as pressures not over 15 lb are best for satis- 
factory heating. 

“It appears, therefore, that the unit. heater manu- 
facturers and the fire insurance companies, for differ- 
ent reasons, are both opposed to the use of high tem- 
perature steam.” ; 

Where it is necessary to mount the unit heaters 
high above crane rails and machinery, vertical shaft 
or down blow unit heaters are frequently selected; it 
is essential that such heaters be so designed, installed, 
and operated as to get the air down from these high 
levels to the working area. Some manufacturers, in- 
cluding the author’s company, provide low temperature 
heating sections in vertical shaft units to compensate, 
in some measure at least, for the use of high pressure 
steam. However, when fans are idle (which in mild 
weather may be a good portion of the time), the air 
flowing by gravity over high temperature sections 
filled with high pressure steam is heated much hotter 
than it would be by gravity flow over a low pressure 
section, and this results in unnecessary over-heating 
in spaces above the heaters with consequent waste. 
These are added reasons for recommending low pres- 
sure steam or vertical shaft unit heaters. 

Another disadvantage of high pressure is that the 
life expectancy of many unit heaters has been found 
to be only about half as much at a working pressure 
of 100 lb as when it is operating at low pressure. 
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Studies of corrosion in steam heating systems have 
shown that use of high pressure steam is responsible 
for much of the corrosion of unit heater sections. In 
some cases this may be due to original presence of 
elements in the water that in themselves prove cor- 
rosive to copper and copper alloys, but in many oper- 
ations quantities of oxygen and carbon dioxide are 
liberated by the breaking down of carbonates which 
occurs in steam generation at high pressures. Since 
most chemical reactions are greatly accelerated by in- 
crease in temperature, the presence of oxygen and 
carbon dioxide in substantial quantities is likely to 
prove very serious from a corrosive standpoint in the 
presence of high pressure-high temperature steam 
when the gas dissolves in the condensate to form an 
acid condition. 

Disadvantages of high pressure steam with unit 
heaters can be summarized, then, as follows: 

(1) A unit heater, regardless of make or type of 
construction, can be expected to last twice as long on 
low pressure as on high pressure steam; (2) use of 
high pressure steam accelerates corrosion; (3) there 
is the ever-present hazard of seriously burning occu- 
pants or damaging stock in case of a break in the 
high pressure heating main or release of sprinkler 
system head, and (4) the cost of high pressure fittings 
and traps is greater than the cost of low pressure ac- 
cessories and, as with the unit heater itself, mainte- 
nance cost may be expected to be higher. 

Therefore, when high pressure steam is available it 
should be reduced to low pressure for heating purpos- 
es; this can be done at little if any increase in first 
cost by proper sizing of the piping and with a conse- 
quent great year-after-year saving in fuel costs. 


Where High Pressure is Justified 


There are some places where the use of high pres- 
sure steam in unit heaters is desirable, such as appli- 
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cations where high temperature air may be required i 


for drying or for furthering a process. 

Where unit heaters are used with high pressure 
steam for drying or other process service the heaters 
with motors attached should not be installed within 
the dry rooms or other locations where the tempera- 
ture may exceed 100F; because motors supplied with 
unit heaters are not suitable for use in high temper. 
ature air. 

There are cases such as in laundries and creameries 
where only one or two unit heaters are needed. Here 
the added cost of reducing the steam pressure may 
offset the disadvantages of high pressure steam, and 
high pressure may thus be more economical. It is more 
or less general practice on such installations to operate 
such jobs at high pressure only when steam is being 
drawn for process work and to drop the pressure to 
5 or 10 lb when steam is being used for heating only. 
If this is the case, it is important that the piping be 
sized as for a low pressure system and that traps 
suitable for high pressure be used but sized so that 
the orifices are large enough to pass the condensate 
at low pressure. 


The Question of Pipe Sizes 


In most cases the reason high pressure steam is 
selected for space heating is because of the belief that 
the piping system can be made smaller and will cost 
much less. When due consideration is given to all fac- 
tors, however, this does not prove to be a sound 
premise. The conventional low pressure steam heating 
system has mains, branches, and risers designed on 
the basis of somewhere in the neighborhood of 14 lb 
drop in pressure. Such a system has comparatively 
large pipe sizes as compared to a high pressure system. 
Where high initial pressure is available, however, the 
low pressure system can be designed for a large pres- 
sure drop, resulting in pipe sizes but little in excess 
of the sizes that would normally be used on an 
equivalent high pressure system. 

Table 1 is a tabular solution of Babcock’s formula 
for flow of steam through pipes with the flow ex- 
pressed in square feet of radiator served. The data 
are suitable for sizing all dripped horizontal steam 
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mains and branches, and down feed risers. They are 
not recommended for lines where the condensation 
flows opposite to the steam flow. The figures given in 
Table 1 are based on an initial pressure of 2 lb per 
sq in. gage and a length of line of 100 ft. The length 
of pipe in any given case is the run in feet plus the 
equivalent length of valves and fittings given in 
Table 4. 

Where the initial pressure is from a high pressure 
system, it is entirely practical to design the low pres- 
sure distributing system on the basis of carrying an 
initial pressure of 15 lb at the outlet of the reducing 
valve and designing the piping system for a pressure 
drop of 10 lb so that there will still be available a pres- 
sure of 5 lb at the end of the piping system. It is, in 
fact, even practical to permit a pressure drop of 12 
to 13 lb on the low pressure system and still have 2 to 
3 lb at the last unit. 

In the design of a heating system, the load is taken 
off at several different points, so that corrections must 
be made accordingly. There are two types of steam 
main designs. One provides for the same size main 
from first to last branch; the other provides for a re- 
duction of the main size as the load is taken off. There 
is generally little difference in the total cost. Some 
engineers prefer one type, some the other. 

It has been the practice of the writer’s company to 
use the same size main from its origin to the last 
branch. This results in a minimum difference in pres- 
sure between the first and last branches. This prac- 
tice, which has proved satisfactory through many 
years, involves corrections (as in Table 5) in the total 
connected load to arrive at the average load on which 
the pressure loss for a non-reducing main should be 
sized. 

Subsequent examples show (1) the size of supply 
main required for a group of unit heaters served by 
a low pressure boiler based on a 2 lb working pressure 
and %4 lb pressure drop in the system, and (2) ex- 
amples showing the reductions that can be made in 
the supply piping system by using 15 lb initial pres- 
Sure through a reducing valve from a high pressure 
system and 10 lb pressure drop in the low pressure 
system. These examples and tables refer only to sizing 


HEATING AND VENTILATING’S REFERENCE SECTION 


supply mains. Usual methods of sizing return mains 
should be used. Returns on any reduced pressure 
should be drained to an open vented receiver. 

In each case for direct comparison we will assume 
the load is to be four horizontal shaft unit heaters, 
each 1458 sq ft EDR, or 5832 sq ft total. Assume these 
units to be equally spaced on a main 200 ft long (not 
including correction for fittings) between boiler or 
reducing valve and the branch to last unit. Assume 
the first section contains a gate valve and the branch 
tee and each succeeding section a 90° ell and the 
branch tree. 
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It is necessary to add to the net length the equiva- 
lent length of valves and fittings to determine the 
effective length to arrive at the proper multiplier to 
use from Table 2. 

It is common practice where the system is made up 
of the average size direct radiation or convectors to 
double the net length to arrive at the equivalent length 
for test selection. But where the load is taken off in 
a few large units as for unit heaters it is generally 
sufficient to add 50 to 75% for fittings. 


Single Size Mains 


Example 1. For the single size main, 2 lb pressure, 
14 lb pressure drop. Equivalent length, after adding 
75% is (200 + 75% x 200) = 350 ft. From Table 2, 
opposite 350 find multiplier of 0.534. Connected load, 
given as 5832. There are 4 unit heaters on 4 branches; 
refer to Table 5 and find a correction factor of 65% 
for 4 branches. 5832 x .65 — 3791 sq ft which when 
divided by 0.534 — 7099 sq ft. Since from Table 1, 
for a 4 oz drop, a 5 inch main will carry 9280 sq ft, 
this size is well over the required 7099, and a 5-inch 
main is selected. 

Check. The actual length is 200 ft. For 5-inch pipe, 
from Table 4, one gate valve is equivalent to 2.9 ft; 
three 5 inch ells to (3 & 18) = 89 ft; four 5 inch 
tees to (4 & 27) = 108 ft. Total 200 + 2.9 4 39 
+ 108 — 349.9 ft. Since this is almost exactly the 
equivalent length assumed (350 Ft), the selection of 
5 in. is correct. 

Example 2. A 15 lb initial pressure with 10 lb drop, 
single size main. Corrections must be made for length 
(Table 2) and for initial pressure (Table 3). For trial 
assume a 350 ft equivalent length. The factor for 350 
ft from Table 2 is 0.534. Factor for 15 lb initial pres- 
sure from Table 3 is 1.81. From previous examples, 
conrected load equivalent is 3791 sq ft. Then 3791 — 
534 — 1.31 — 5411 sq ft. 
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From Table 1 find, for a 10 lb pressure drop (160 
oz.), that a 2 inch main has a capacity of 4920 sq ft. 
This does not quite equal the test requirement of 5411 
but since we are dealing with much smaller pipe sizes 
it is probable that the equivalent length of the fittings 
will not equal the 150 ft allowed for them and that we 


\will have a more favorable factor from Table 2. Con- 


sequently, select tentatively the 2 inch pipe and check. 
_ Check. Actual length — 200 ft. One 2-in. gate valve 
(Table 4), 1.2 ft. Four 2-in. tees, 48 ft. Three 2-in. 
ells, 15.9 ft. Total 200 + 1.2 + 48 + 15.9 — 265.1 ft. 
Factor for this length, Table 2, is approximately .615, 


so that 4920 x .615 x 1.31 — 3964 sq ft, ample for © 


the 3891 sq ft load. 
Pause now to see the result of these calculations. 


For the steam mains sized for a single size main | 


throughout, we require a 5-in. main for the low pres- 
sure, but only 2 in. for the high pressure. The differ- 


ence in cost, ease of erection, and space occupied be | 


tween these two sizes is obviously one of importance. 


Reducing Mains 


For the reducing mains there will be no correction 
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of the load for the number of branches but there will | 
be a separate problem for each section. Because of — 
the comparatively large load at each branch, we will | 
assume for this example that we can probably reduce | 


the main size at each branch to unit heater. Also each 
section will be approximately 50 ft long, the first sec- 
tion has the gate valve and the second, third and 
fourth each have one of the ells. Each will have one 
of the four tees. But all the fittings will be figured in 
total length of the main. For figuring the equivalent 
length of fittings it will for test purposes be safe to 
figure that they will average one size smaller than the 
first section. 

Example 3. Reducing main, 2 lb pressure, 4 ounce 
drop. Load for sizing section is 5832 sq ft. Assume 
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equivalent length is 350 ft [200 + (200 x .75)]. 
Correction from Table 2 is 0.534, and 5832 —- .534 — 
10,921 sq ft. This is in excess of the capacity of the 
5-in. pipe, Table 1, so that the first section will be 
6-in. pipe. 

The next section carries 4375 sq ft or 8191 sq ft 
equivalent when corrected. This is within the capacity 
of the 5-in. pipe (9280 sq ft in Table 1) so that the 
second section will be 5-in. pipe. 

Now check the equivalent length to see if our addi- 
tion of 75% for fittings may be far enough out of line 
to cause enough error to change sizes. Assume now 
that the average size will be 5 in. 


Dicschtiieiaaiia 5-in. gate valve — 2.9 ft 

, ee ere 5-in. ells = 389 

| eer 5-in. tees = 108 
149.9 ft 


The assumed addition of 150 ft for fittings was thus 
almost exactly correct. 





Similarly, it will be found that the third section, 
carrying 2916 sq ft, has an equivalent load of 5461 
sq ft. The capacity of 4-in. pipe at a 4-ounce drop, 
Table 1, is 5020 sq ft, and it will be safe to use this 
size because there was sufficient surplus in the first 
section to more than offset this small shortage so it 
will be satisfactory to use the 4-in. pipe. 

The final section, carrying 1458 sq ft, is found by 
the same method to require a 314-in. pipe. 

Example 4. Reducing main, 15 lb initial pressure 
and 10 lb drop. The load on first section is 5832 sq ft. 
Assumed equivalent length 300 ft, factor from Table 2 
is 575 (since the higher initial pressure and larger 
pressure drop reduces the size, the addition for fittings 
should run near 50% rather than 75%), 5832 — .575 
-~- 1.31 (from Table 3, 15 lb initial pressure) — 7742 
sq ft. From Table 1, (10 lb drop) the 2%4-in. pipe is 
found to have a capacity of 8224 sq ft, so that 2)» in. 
is satisfactory for the first section. The fittings, as 
indicated in Example 3, should average one size 
smaller, 

Check. Equivalent total length: 200 ft + 1.4 ft 
(one 2-in. gate valve) + 48 ft (4 2-in. tees) + 15.6 
ft (3 2-in. ells) — 264.8. Since this is less than the 





assumed length of 300 ft, the selection of 2%-in. is 
correct for the first section. 

The load on the second section is 4374 sq ft which, 
when divided by .616 (the approximate factor for 
264.8 ft Table 2) and by 1.31 equals 5408 sq ft. Since 
this exceeds the capacity of the 2-in. main (4920 sq ft 
for 160 oz drop, Table 1), and since we have but little 
surplus in the first section, it will be necessary to 
continue 214-in. pipe to the second unit. 

The load on the third section is 2916 sq ft. 2916 — 
.616 —— 1.31 — 3613 sq ft. This calls for a 2-in. main. 

The load on the last section is 1458 sq ft, and 
1458 — .616 — 1.31 — 1806 sq ft. This requires 
(Table 1) a 1%4-in. main. 


Pipe Sizing Summary 


The results of the pipe sizing analysis can now be 
tabulated so as better to compare the results: 

















| Section 
Steam Pressure Type of 1 2 3 4 
and Pressure Drop Main Pipe Dia. Inches 
Low Single size 5 5 5 5 
High Single size 2 2 2 2 
Low Reducing 6 5 4 34 
High Reducing 24% 2 1% 1% 





It will be noted in comparing Example 1 with 
Example 3 and Example 2 with Example 4 that it will 
make little difference in pipe, fitting and labor cost 
whether the main is a single size main or reducing 
where the take-off of the load is evenly distributed, 
as in these examples. It is probable that if the load 
was much heavier on the first part of the system than 
toward the end the reducing main would prove to be 
the less costly, while if most of the load were concen- 
trated on the end farthest from the source of supply 
the reverse would be true. 

Now the question may arise as to what size mains 
would result from applying these formulas to the 
design of a high pressure system. Obviously, it would 
result in even smaller mains than Examples 2 and 4. 
First the correction factor for initial pressure, Table 3, 
becomes 2.48 for 100 lb as compared to 1.31 for 15 lb 
initial pressure. It has not been general practice, 
however, to design high pressure heating piping as 
small as would result from the use of these formulas. 
Such systems are generally designed more nearly the 
size arrived at in Examples 2 and 4, probably so that 
the piping will be large enough to supply these units 
if pressure is dropped below the design pressure. 

But even if the system were designed for smaller 
piping, as by use of these formulas, the added cost of 
high pressure traps and fittings would largely offset 
any saving in piping, to say nothing of the loss of all 
the advantages of low pressure steam for space heating. 





















Citizens of New Bedford, Mass., center of the old New England whaling industry, formed the Old Dartmouth Historical Society 
founded the Bourne Whaling Museum. Here they collected ship’s gear, whaling instruments, and the logs of hundreds of voyay 
the whaling grounds of the arctic and antarctic. To preserve these priceless exhibits, including the flying jib boom and skeleto, 
humpback whale shown above, left, a gas-fired winter air conditioner, above right, was installed so that only filtered and pry 
humidified air would be circulated throughout the museum buildings. The plant consists of two Bryant units, each passing 24 
of air per minute and 180,000 Btu per hr. Temperature and humidity throughout the museum are automatically controlled. AGA ph 








A general view of the block testing area A grasshopper has its temperature taken with a Battery of 50 infra red lamps pro 
where Schramm engines are tested with thermocouple only .005 in. in diameter developed open end 150F oven for drying int 
city gas as fuel. One of the plant’s 44 by General Electric solely for Montana State minutes the unit heaters now !n 
gas-fired space heaters may be seen College in its experiment on the control of the duction at the B. F. Sturtevant 
directly over the testing block and engine. grasshopper, acrop-destroying pestinthatregion. Division of Westinghouse Electric ¢ 
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The Nevilie, a Union Barge 
Line towboat, moves down 
the Ohio River with part of 
the largest steel pipe shipment 
—9,000 tons—to be shipped by 
inland waters since the begin- 
ning of World War II. Pipe is 
consigned to Corpus Christi. 


_> 
C. M. Foust, chief engineer 
of the high-voltage and neu- 
cleonics division of the G-E 
lab, checks a new electronic 
leak detector which can spot 
a hole so tiny 15,000 years 
would be required for a quart 
bottle of air to leak through 
it at atmospheric pressure. 
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Effective Exhaust for Tanks 


B. F. POSTMAN? and WILLIAM P. BATTISTAT 


In this concluding part of a two-part article, 
the authors present examples of how to correct 
poor practices in exhaust ventilation. 


IG. 4 shows what happened at alkali cleaning and 
Faitric acid bright dip operations when inadequate 
exhaust was provided in ineffective areas. Brass shells 
were being processed as casings for hand fire ex- 
tinguishers. The alkali cleaning tank, located at the 
far end of the system, was 8 ft long by 3 ft wide. 
Recommendations were made to exhaust 4800 cfm 
from this tank by means of a rear type hood complete 
with two 14-in. diameter connections. There was in- 
stalled a 1-in. slot, located at the rear edge of the long 
side of the tank, which slot was part of a manifold 
leading to one 10-in. diameter connection. The photo- 
graph clearly shows the ineffectiveness of the exhaust. 

A serious condition did develop at the bright dip 
tank. The outer tank, containing the rectangular 
ceramic tank of nitric acid, was 7 ft long by 3 ft wide. 
The acid tank occupied half the length of the outer 
tank, the remainder being used for the cold water rinse. 
The original recommendations were to exhaust 4200 
efm from this outer tank through two 13-in. diameter 
connections. A 1-in. slot, similar to that used for the 
alkali cleaning tank was installed, the slot manifold 
leading to one 10-in. diameter connection. 

As soon as the cycle of cleaning operations was 
started, the operator was almost overcome by the ex- 
cessive dispersion of the toxic oxides of nitrogen. The 
slot exhaust just didn’t function. The reason becomes 





TtNotE:—Mr. Postman, currently Industrial Hygiene Engineer, Em- 
ployers Mutual Liability Insurance Co., New York, was formerly a 
Captain, Sanitary Corps, Army Industrial Hygiene Laboratory; Mr. 
Battista (whose middle initial was incorrectly given in the January 
issue) is currently with the Industrial Hygiene Laboratory, Metro- 
Politan Life Insurance Co., New York, and also was formerly a Cap- 
tain, Sanitary Corps, Army Industrial Hygiene Laboratory. 





apparent when the location of the tray of shells in 
relation to the exhaust slot is noted, after it had been 
withdrawn from the cold water rinse. The heavy brown 
oxides of nitrogen shown under the tray and above the 
shells, permeated the entire working area, and nat- 
urally affected the breathing zone of the operator. 
Fortunately, the bright dip tank was located near the 
exhaust fan. The additional sheet metal baffle, shown 
at the upper left of the shells in the “up” position, was 
provided with a 10-in. diameter exhaust connection 
which was cut into the main line near the fan inlet. 
The effect of this auxiliary baffle clearly demonstrates 
that the toxic oxides of nitrogen are being exhausted. 

Fig. 5 shows.variations in applying exhaust to clean- 
ing tanks. At the left is the standard sheet metal rear- 
type hood without side panels, located at the rear of an 
alkali cleaning tank which was not very steamy, but 
quite irritating. Note the draw-band at the top of the 
transformation piece, an aid in removing the hood 
when it was found necessary to clean the inside sur- 
faces of accumulations. At the left is an effective hood 
provided for an electrolytic alkali cleaning tank. The 
hood was made of 2-in. plank and heavily coated with 
asphaltum paint. After two years of operation there 
was hardly any deterioration of the planking. The 
zone of operation was about 2/3 of the tank length. 

For normal operations, a minimum standard of 150 
cfm per sq ft of tank surface has been selected for 
adequate control of tank operations. For bright dip 
tanks, this figure may be increased to 200 cfm per sq ft 
of tank surface. These figures are based on practical 
field experience and may be safely used for a majority 
of tank exhaust problems. It is common practice to 
use an air flow rate of 100-120 cfm per sq ft of tank 
surface. In most instances, a higher rate of flow is 
necessary to counteract the adverse effects of cross- 
drafts, which tend to lower the effective control below 


Fig. 4. Alkali cleaning (left) and nitric acid bright dip and cold water rinse operations, (right). 
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Fig. 5. Variations in hood arrangements for exhaust from alkali cleaning tanks. 
cleaning tank; right, electrolytic alkali cleaning tanks. 


Left, steam-heated alkali 


desirable limits. For example, if a tank is located near 
a window or other opening through which air may 
freely enter, an entering “‘breeze’’ as low as two miles 
per hour, or 176 fpm, creates a cross-draft which 
would seriously interfere with the effectiveness of 
control based on low air flow. 

In some cases exhaust rates of 150 cfm per sq ft of 
tank, bench or table surface are inadequate and values 


as high as 300 cfm may be necessary to provide the 
required control. The higher exhaust rates would be 
selected for controlling exceptionally toxic or volatile 
materials or when handling gases, mists or vapors of 
unusual behavior, as in the case of steam. The hood 
dimensions of Fig. 1 (Part 1, H&V, Jan. ’47) are still 
applicable except that the slot widths and branch-pipe 
connections should be increased to maintain system 
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Fig. 6. Curves for determining slot size with varying slot velocities. 


84 FEBRUARY, 1947, HEATING AND VENTILATING 





—_ rhe DOD CO 


l 


co 


| tea i Ee 











iG 











Fig. 7. Steamy rinse tanks. Left with control “Off”, and right with control “On.” 


resistances within reasonable limits. The curves of 
Fig. 6 have been developed to assist in the selection of 
slot widths, based on slot velocities of 2000, 2500 and 
3000 fpm. Two typical examples will illustrate the use 
of these curves. 


1. Hot Water Rinse Tank, 7 ft long by 3 ft wide, 
Exhaust to be only from the rear long side. 
Assume 200 cfm per sq ft of tank surface. (This 

assumption is based on field experience covering 
many tank installations for this type of opera- 
tion). 


(A) 7 ft by 3 ft — 21 sq ft surface area. 
21 by 200 cfm — 4200 cfm to be exhausted 
from this tank. 


(B) Using the center curves for 2500 fpm slot 
velocity, the intersection of the 6 ft long slot 
and 4200 cfm indicates a slot width of ap- 
proximately 3% in. Slot widths of 14 in. vari- 
ation may be interpolated from these curves. 
(The 2500 slot velocity conforms approxi- 
mately to the air velocity in the sub-branch 
connection, thereby decreasing the slot width 
but increasing the loss through the hood. For 
mosi designs, 2000 fpm may be used.) 


(C) Since the hood is over 4 ft long, two exhaust 
connections should be used, each handling 
2100 cfm. By referring to a standard friction 
chart, the size of each branch connection will 
be 12 in. diameter resulting in a sub-branch 
velocity of 2670 fpm. To maintain the same 
velocity in the combined branch-connection, 
the selected connection will be 17 in. diameter. 


2. Chrome Plating Tank, 5 ft long by 30 in. wide. 
Standard exhaust jackets or manifolds are re- 
quired on both of the long sides of the tank. 

(A) 5 ft by 2.5 ft — 12.5 sq ft of surface area. 
12.5 by 150 cfm (recommended exhaust rate 
for this type of operation) — 1875 cfm to be 
exhausted from this tank. Since there will 
be two exhaust slots, each slot will handle 
approximately 940 cfm. 

(B) Using the left curves of Fig. 6 for 2000 fpm 
slot velocity, the intersection of the 5-ft long 
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slot and 940 cfm indicates a slot width of ap- 
proximately 114 in. 


(C) By referring to a standard friction chart, the 
branch connection for handling 1875 cfm (the 
two manifolds being brought to one connec- 
tion) will be 12 in. in diameter resulting in a 
branch velocity of 2400 fpm. 


In connection with air velocities to be maintained in 
piping systems (except for dust-collecting systems), 
it has been considered economical to maintain velocities 
ranging from 2200 fpm to 2700 fpm. These velocities 
will result in fairly economic pipe sizes without de- 
veloping excessive friction losses in the system. In 
general, average system resistances based on the above 
velocities will range from 1 in. to 134 in. static pressure 
except where flexible metal hose is used as a part of 
the piping system. 





Fig. 8. Uncontrolled steam dispersion in wide alkali 
cleaning tank. 
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Fig. 9. Controlled steam dispersion in wide alkali 
cleaning tank. 


For the water rinse tank shown in Fig. 7, 200 cfm 
per sq ft of tank surface have been used. The control 
“on” (right view) clearly shows the entrained steam 
distributed fairly well throughout the entire length of 
the hood opening and effectively exhausted. 

Whenever possible, it has been found most advan- 
tageous to provide side plates or baffles as shown in 
Fig 7. These baffles tend to reduce the “side-swiping” 
action of air currents from adjacent exhaust systems, 
open windows, etc., and should be employed unless they 
seriously interfere with operator technique. However, 
if the objection to the installation of baffles lies only 
in the need for the operator to raise his work a little 
higher in moving it from tank to tank, either manually 
or automatically, if is frequently possible to overcome 
his objections by pointing out the benefits he will 
derive from their use. 

When used on electrolytic tanks, these baffles may 
be made of wood to reduce the possibility of short 
circuits between the bus bars or work rods and the 
hood. 

Excessive steam dispersion from operations which 
may at first sight seem “uncontrollable,” may fre- 
quently be effectively controlled by the use of rear-type 
hoods. One such installation, covering the cleaning of 
5-in. diameter brass shells which were being resized 
so that they could be filled and fired again, was of 
special concern to one of the army arsenals. 

The heaviest steam dispersion occurred at the first 
two of four processing tanks. The first tank contained 
a concentrated alkali solution maintained at 200F. The 
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Fig. 10. Controlled steam dispersion on a narrow alkali 
cleaning tank. 


second was a hot water rinse tank maintained at the 
same temperature. The third tank contained a cold 
10% sulphuric acid rinse, while the fourth contained a 
cold 7% dichromate rinse which was air agitated to 
increase its effectiveness. These tanks were 314 ft 
long by 5 ft wide. The heavy wire mesh baskets con- 
taining the shell cases, practically filled the inside of 
the tanks when immersed, or in the “down” position. 
This condition definitely prevented the installation of a 
hood which would overhang any section of the tank 
surface. An overhead air-operated cylinder type hoist 
precluded the use of any type of overhead hood. 
When the basket of shell cases was lifted from the 
first or second tank, steam would rise to a point 8 to 
10 ft above the tanks. The extent of the steam disper- 
sion is clearly shown in Fig. 8. Condensation drip 


from the two-inch concrete slab roof deck above the | 


tanks was so severe that before the exhaust system 
was installed it was found necessary to suspend cor- 
rugated sheet iron panels from the underside of the 
roof to catch most of the condensed steam. 


A proposed control for this situation included one | 





5-in. by 6-in. manifold provided with a 3-in. wide slot 
located at the rear edge of the tank similar to the | 


standard slot exhaust provided for chrome plating 
tanks. A 9-in. by 26-in. rectangular duct, equivalent 
in area to an 18-in. diameter duct, was selected to 
exhaust all of the steam, acid and dichromate mist 
from the four tanks. (The final design required 2 
33-in. diameter exhaust duct.) One’s imagination need 
not be stretched very far to determine whether the 
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proposed exhaust would function when the condition, 
as represented in Fig. 8, is evaluated. 


Considering the physical limitations which sur- 
rounded any type of control contemplated for this job, 
it was finally decided to utilize the rear-hood arrange- 
ment as shown in Fig. 9. Because of the exceptional tank 
width (5 ft), the forward edge of the hood was located 
almost 5 ft above the tank surface in an effort to 
“trap” and exhaust at least 75% of the dispersed steam 
and contaminants. Air quantities were based on 250 
cfm per sq ft of tank surface. An inspection of the 
photograph shown in Fig. 9 clearly demonstrates that 
all of the dispersed steam was not exhausted. 


Immediately after the photograph was taken, prac- 
tically all of the steam which is seen in the upper 
right section and which appears to be beyond the 
influence of the hood suction, was whipped into the 


hood. About 95% of the steam dispersed from the tank 
was trapped and removed. The air volume exhausted, 
equivalent to an air column 10 ft high over the entire 
tank surface, is removed 25 times every minute. 

Fig. 10 illustrates the results over tanks 3% ft 
square. The rear-type hoods are located at the same 
height over the tanks as the previously described set 
of tanks, but the air volumes used were based on 200 
cfm per sq ft of tank surface. In this case, about 85% 
of the steam dispersed from the tanks is exhausted. 


These examples illustrate a fundamental and im- 
portant principle: 


Relatively large air quantities are required effectively 
to control excessive steam dispersion from industrial 
operations, chiefly because water, when flashed into 
steam at atmospheric pressure, is increased in volume 
approximately 1,650 times. 





Steam Jet Fuel Pulverizer 


An example of the effort to increase efficiency on the 
coal burning equipment front is a new pulverizer that 
enables power and steam plants to feed coal to their 
boiler burners in a fluid stream. Known as the steam 
jet fuel pulverizer, it is produced by Blaw-Knox Com- 
pany and was publicity revealed for the first time at 
the recent power show in New York. 

The unusual thing about this device is that it has 
no moving parts, except for a screw drive that feeds 
fuel into the unit. Super-heated steam (at a tempera- 
ture of 750 to 900°F. and a pressure of 100 lb) does 
the pulverizing. The powdered coal is then entrapped 
by steam and delivered to the burners in a fluid stream, 
much like a gas. This stream-like movement of the 
fuel provides a high safety factor and permits precise 
control. Engineers report that the fluid-like coal 
achieves very complete combustion. As a result there 
is little opportunity for the formation of smoke, and 
fly ash is confined to mineral and unburnable residue. 

Three installations have been in service in plants at 
Chillicothe, Ohio, and Buffalo, N. Y., and on the basis 
of favorable results the company has announced the 
development and scheduled production of the pulverizer. 

The pulverizer operates on either wet or dry coal; 
that is, the coal need not be pre-dried. The units are 
small in size and can be set on ordinary floors without 
special foundations. They are adapted for capacities 
up to 10,000 pounds of fuel per hour as required. 

The steam may be separated from the coal at the 
burners, or in successive stages before it reaches the 
burners; or, if desired, it may be sent through the 
burners into the boilers. The first alternative would be 
typical practice for most power and steam plants and 
would permit the salvage of residual heat in the steam. 

A special model is adapted for use in pulverizing 
anthracite and the pulverizer can be used with any of 
the solid fuels in commercial use—bituminous, semi- 
bituminous, anthracite, or coke breeze. The anthracite 
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Cutaway diagram of steam jet fuel pulverizer 


model employs a special arrangement of the steam jets. 
An “electric eye,” trained on the flame at the boiler 
burners, insures automatic stoppage of the pulverizer 
in event of loss of ignition due to any cause. 
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LTHOUGH the art of radiant or panel heating is 
rather old, design technics (and even some of 
the fundamental reasoning) are still by no means 
precise. The subject of radiant heating control is one 
phase of panel heating which, when raised, often be- 
gins as spirited discussion. On the one hand are those 
who feel that control from an air temperature ther- 
mostat is adequate, while others argue that air tem- 
perature, being only one of the important variables, 
is not one that can alone be responsible for the control 
of the system. 

In view of this background, the publication of a 
book on radiant heating control by one of the largest 
control manufacturers is a matter of considerable 
interest. This 39-page book which appeared a month 
ago, is entitled ‘““Automatic Control of Radiant Panel 
Heating,” and is published by Minneapolis-Honeywell 
Regulator Company. 

No author’s name is listed, but a foreword credits 

. invaluable assistance ..... from Mr. F. W. 
Hutchinson ....” The latter has been a heavy con- 
tributor to the literature of radiant heating, and has 
been engaged in research on this subject both at 
University of California and at Purdue University. 
From the wording of the foreword one assumes that 
the publication has been prepared by the company’s 
own engineers with the cooperation of Professor 
Hutchinson. 

The book opens with a comparison of panel and 
convection heating and rapidly leads up to a premise 
that for comfort, air temperature must be increased as 
the temperature of the enclosing surfaces decreases, 
and vice-versa, a statement which probably is widely 
acceptable. The exact relationship, on which there may 
not be such general agreement is the “comfort 
equation” t, — 140 — t,, (where t, is the air tem- 
perature and t,, the average surface temperature of 
the enclosure) and said to be applicable to any room 
in which the air movement is not unusually great. 

Following a discussion of the control requirements 
of convection systems, then of combined convector- 
panel systems, control of panel systems is examined. 
The authors conclude that: “With existing methods, 
then, the heating panel dissipates a significant fraction 
of its energy output by convection, in addition to the 
energy dissipated by radiation. Consequently, the room 
air temperature of the room is determined in part by 
the air temperature, in part by direct radiant transfer 
of heat from the panel to the unheated surfaces, and 
in part by the temperature of the panel as a factor 
in the overall average, since the area of the panel is a 
considerable fraction of the total surface area. It 
follows, therefore, that a given change in panel tem- 
perature will in general have more influence on overall 
surface temperature than on air temperature, although 
the difference varies both with the location of the panel 
and with the relative magnitude of the convective 
heating load, which in turn depends largely on the 
ventilation factor.” 
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Panel Heating Control 





This leads to a subsequent statement that: “The 
foregoing discussion may be summarized as follows; 
Optimum comfort may be realized in an enclosure with 
general space heating, irrespective of the type of heat- 
ing system used, only if the room air temperature is 
continuously varied as a function of outside air tem- 
perature, and in a ‘direction opposite to the trend of 
average inside surface temperature. For convective 
heating systems the departure of air temperature from 
70F as load increases should be upward, but, except 
in very unusual structures, it is so small as to be of 
no practical significance. Because of its relative un- 
importance, most designers of convective type systems 
give little attention to the air temperature variation, 
but design for a fixed value such as 70F, and specify 
controls intended to maintain that temperature in the 
enclosure for all loads. For panel heated structures the 
situation reverses. The departure of optimum inside 
air temperature from 70F as the load increases is 
downward and is frequently of a magnitude which 
requires that means of control be provided to permit 
continuous variation of this temperature as a function 
of the load—usually assumed to vary as a function of 
the outside air temperature” and finally to the con- 
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Fig. 1. Ceiling panel graph. Valid for design panel surface 

temperatures from 95F to 125F and for all ordinary struc- 

tures (U. from 0.05 to 0.20). This graph and Fig. 2 and 3 

are reproduced by permission from “Automatic Control of 
Radiant Panel Heating”. 
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clusion that: “ .... hence tne air temperature alone 
can never be regarded as an adequate criterion of 
control,” and subsequently “..... air temperature can 
be used indirectly as a criterion of control, but only 
by a designer who provides a control system which 
will establish the special relationships that make this 
possible. Add to this the necessity of lowering the air 
temperature gradually as the load increases, and it 
should be obvious why, until the simple principles of 
the panel system are understood, there is always very 
grave danger of mis-using thermostatic control and 
thereby introducing conspicuously unsatisfactory per- 
formance of the heating system.” 

The book calls attention to the difficulty of panel 
heating control in emphasizing the sluggishness of a 
radiant system in saying that: “Because of its greater 
thermal capacity a panel system of the usual type is 
inherently sluggish in its response to load changes and 
the probability of hunting is great unless special con- 
sideration is given to an anticipatory feature in the 
control system. There are, of course, many heating 
systems of conventional type in which the problem of 
slow response of the boiler or furnace may require 
careful control design, but the panel system is unique 
in that the thermal inertia of the system is concen- 
trated at the most undesirable location; that is, at 
the heat-dissipating element, the panel, located in the 
occupied space.” 

An important step in the reasoning involved is that 
taken when the authors conclude that for any given 
structure under any given set of operating conditions 
there is one and only one combination of surface tem- 
perature (of the panel) and air temperature which 
will satisfy both the comfort equation and the heat 
balance of the structure. The satisfaction of these 
equations requires that, for optimum comfort, “...a 
panel heated room will have its minimum air tempera- 
ture when under maximum load, in contrast with a 
convection heated room for which the maximum air 
temperature should correspond to maximum load. The 
minimum air temperature is precisely what must be 
determined.” 

The importance of the foregoing steps is apparent 
when the subsequent and final step of this phase is 
expressed in these words: “Thus in designing a panel 
heating system it is incorrect to select either a design 
value of the inside air temperature or of the inside 
surface temperature; an accurate design must be 
carried out by heat balances in which the panel area 
(or temperature) and the inside air temperature are 
unknowns to be evaluated as a result of the design 
procedure.” 

At this point panel heating design procedure is 
reviewed, and parts of this section of the book is based 
on Hutchinson’s equations for an equivalent overall 
coefficient of heat transfer coefficient U., said to be the 
most significant single factor in influencing design. 
However, from the standpoint of control, ventilation 
rate is the factor of greatest importance, the authors 
state, since this is most influential in determining the 
optimum comfort inside air temperature. 

Since the air change method of determining ven- 
tilation rate is reported as too inaccurate for control 
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Fig. 2. Wall panel graph. Valid for design panel surface 
temperatures from 95F to 125F and for all ordinary struc- 
tures (U. from 0.05 to 0.20). 


purposes, it is suggested the ventilation factor be 
calculated by the formula: 


10C 
‘LW + WH 4+ LH 


where V, is the ventilation rate in cubic feet per hour, 
C is the lineal feet of crack in outside windows and 
doors, and L, W, and H the length, width and height 
of the space in feet. 

Hutchinson’s equations (as originally presented in 
various ASHVE papers) are then appraised from the 
viewpoint of control and for most cases these equations 
can be simplified to the point when it can be shown 
that the inside air temperature is a function of the 
outside air temperature and the ventilation factor 
(V.) and the panel location. 

Graphical solutions of the simplified equation are 
presented for ceilings, walls, floors to enable the 
determination of ¢, when t, and V, are known (see 
Fig. 1, 2 and 3). The value of t, thus determined is 
valid only for the design value of t, and is a minimum 
value. This figure indicates the need or lack of need 
for a control system that will vary the inside air tem- 
perature as a function of load. In this connection it 
is pointed out that: “Work with the graphs will soon 
show that there is very little need for such variable 
control in well-insulated residences with moderate 
window area, but that the use of large window areas 
in a house or the use of mechanical ventilation (as in 
office buildings, shops, etc.) will necessitate provision 
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temperatures from 80F to 105F and for all ordinary struc- 
tures (U. from 0.05 to 0.20). 


of a control system which will permit re-setting of 
the inside air temperature as a function of load.” 
When it has been determined that the reduction of 
room air temperature below 70F at maximum load, for 
optimum comfort, is (or is not) large enough to re- 
quire control in terms of a reset control point, it is 
still necessary to estimate how the thermal inertia of 
the panel and of the structure will influence the con- 
trol response of the installation. The apparent time 
lags involved depend upon the thermal capacity and 
resistance of panel and structure, and influence both 
the effectiveness of control during periods of changing 
load and the stability of control under a given load. 
Perhaps the most important point covered in the 


whole book, however, is the relationship between the 
thermal inertia of the structure and the therm 
inertia of the panel. Three different conditions to h 
met are where the panel is light, the walls heavy; 
where the panel or slab is heavy, the construction of, 
the structure is light; and third, where both are light 
or heavy. In regard to this, the authors conclude that; 
“usually a light panel may be controlled by a room 
thermostat (with control point reset when necessary) ; 
a heavy panel, by an outside controller (qualified whey 
necessary by an inside controller). 

“In all but the exceptional cases, the panel will either 
be light enough to be amenable to room thermostat 
control or heavy enough to require control by a4 
weather-sensitive element, regardless of the thermal 
inertia of the structure. In the case of a heavy pane 
in a light structure, difficult as it may be to achieve 
fully satisfactory control, an outside controller will at 
least take advantage of what structural lag is available 
to compensate for the lag of the panel. 

“As has been previously indicated, the lowering | 
of room air temperature with outside temperature will 
be unnecessary, by any but the strictest standard of 
comfort, except where the number or construction of 
windows or the use of untempered mechanical ven- 
tilation introduces a comparatively large ventilation 
load. When necessary, this variable air temperature 
may be provided, with a light panel, by resetting the 
control point of the room thermostat. With a heavy 
panel, accurately designed and operating under con- 
mand of an outside controller properly adjusted, the 
variation of air temperature may be provided auto- 
matically.” 

The book includes the carrying through of an actual 
example, as well as schematic diagrams for panel con- 
trols for various types of systems and character of 
panel in regard to inertia. 

It seems probable that no one treatment of a subject 
so controversial as radiant heating and radiant heating 
control can be expected to meet with universal approval. 
It is also true that there seem to be some premises on 
which all may not agree. Nevertheless, the reasoning, 
on the whole, is logical and forceful, and exceptionally 
well presented. The book is undoubtedly an important 
contribution to the literature of radiant heating and is 
recommended reading for every heating engineer. 








































































Paint for Ducts 


“Color in designating pipes, ducts and fittings is 
an old subject that needs revised thinking,” says 
Samuel G. Hibben of the Westinghouse lamp division, 
in an address before the National Paint, Varnish and 
Lacquer Association. 

“Color is about the only method of unmistakingly 
marking the contents of pipes and ducts, and no person 
interested in color or paint or safety can afford to 
neglect this safety measure. For example, it would be 
logical to band sprinkler pipes with the red that is the 
accepted fire protection and equipment color. Drinking 
water pipes would be banded green as the accepted 


90 
















color for safety equipment. Acetylene pipes would be 
orange, a color suggesting acute danger. And so on. 

“For machine tools it has been suggested that basi- 
cally four standards of gray be adopted, as light gray, 
medium light gray, medium dark gray and dark gray. 
So with shop machinery and office machinery, includ- 
ing typewriters. It is not hoping too much to expect 
the black, glossy finishes of typewriters, calculating 
machines or machine tools be changed to a much im- 
proved light gray without specular surfaces to which 
can be added highlights of color, if needed, to designate 
points of danger or caution.” 
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LL records for attendance at heat- 

ing and ventilating expositions, 
meetings of the American Society 
of Heating and Ventilating Engi- 
neers, and of the National Warm 
Air Heating and Air Conditioning 
Association were broken during the 
week of January 27-31 in Cleve- 
land, where the Seventh Inter- 
national Heating and Ventilating 
Exposition, the 53rd annual meet- 
ing of the ASHVE, and the 33rd 
annual convention of the National 
Warm Air Heating and Air Condi- 
tioning Association were held. 

At the show, where three hun- 
dred exhibitors displayed their 
post-war line of equipment, at- 
tendance was tabulated at 30,561; 
2,218 members and guests registered 
at the ASHVE meetings, of whom 
nearly a thousand attended the an- 
nual banquet, which was limited 
only by available space, while ap- 
proximately eight hundred were 
registered in the warm air meet- 
Ings. 

Prominent among the events at 
Cleveland was the dedication of the 
new ASHVE Research Laboratory. 
President Alfred J. Offner, in an 
introductory speech, said that the 
dedication of the laboratory was 
the most important single event in 
the history of the Society. The 
dedication was by Dr. Arthur C. 
Willard, past president of the 
ASHVE and past president of the 
University of Illinois. Dr. Willard 


reviewed the history of the Re- 
search Laboratory—the first formal 
action on which was taken in 1917 
and which was formally established 
on August 1, 1919. 

From the Research Laboratory 
there has been a total of 285 re- 
search papers. During the history 
of the Laboratory it has had five 
directors, beginning with Dean J. 
R. Allen, followed by Dean Scipio, 
F. Paul Anderson, F. C. Houghton 
and, currently, Cyril Tasker. 

Another feature of the ASHVE 


meeting was a heavily attended 
forum on panel and radiant heating 
at which Professor Carl F. Kayan, 
Columbia University, presided. Five 
participants outlined as many sub- 
jects, all of which was followed by 
lengthy discussions from the floor. 

H. H. Angus, consulting engi- 
neer, Toronto, the first participant, 
discussed “Is There a Difference 
Between Panel Heating and Radiant 
Heating?” This was followed by 
a summary of the discussion on, 
“What Heating Mediums for Panel 


Dedication of ASHVE Research Laboratory, January 27. Left to right, speaking 
is President Alfred J. Offner, seated on the platform are J. E. Wilhelm, Baldwin 
M. Woods, Arthur C. Willard, George L. Tuve. 


HEATING AND VENTILATING, FEBRUARY, 1947 


91 


ASE ARNAE ITAA SIN 


LATA A I EE 














osiews of Eounille at mm 





and Radiant Heating Systems?” by 
Carl F. Boester, Director of Hous- 
ing Research, Purdue University. 
Mr. Boester mentioned the com- 
monly used media—hot water and 
warm air—and said that electric 
resistance coils were also coming 
into use, as well as the application 
of hot refrigerant gas from the 
heat pump cycle. He also spoke of 
the use of vertical tubes sealed off 
at one end, pulling a vacuum in the 
tube and employing steam as the 
medium. In Mr. Boester’s opinion, 
ceiling surface is favored for coils 
as compared with floors and he said 
that the use of small tubes was 
desirable. 

Dr. C.-E. A. Winslow, John B. 
Pierce Foundation, New Haven, 
spoke on, “What is the Comfort 
Temperature in Panel Heated 
Rooms?” He briefly discussed 
operative temperatures as_ useful 


in determining desirable conditions 
with panel heating. 

W. Bruce Morrison, Portland, 
Ore., in talking about the question, 
“Does a Panel or Radiant Heating 
System Save Fuel?”, concluded 
that insofar as the average res- 
idence is concerned, the saving with 
a radiant heating system over a 
convection system is insignificant. 
R. L. Byers, of Cleveland, talked 
about “Control Requirements for 
Panel or Radiant Heating. Sys- 
tems.” 

Newly elected officers of the 
American Society of Heating and 
Ventilating Engineers for the year 
1947 are: president, Dr. B. M. 
Woods, Director of University Ex- 
tension, University of California; 
first vice-president, G. L. Tuve, 
Professor of Mechanical Engineer- 
ing, Case School of Applied Science; 
and sccond vice-president, Alfred 


a 


E. Stacey, Jr., Carrier Corporation: 
treasurer, John F. Collins, Jr, 
of the National District Heating 
Association. 

The National Warm Air Heating 
and Air Conditioning Association 
elected the following officers at its 
opening session Wednesday: pres. 
ident, F. E. Mehrings, vice-pres. 
ident and Sales Manager, Meyer 
Furnace Company; first vice-pres- 
ident, Atlee Wise, The Wise Fur. 
nace Company; second vice-pres- 
ident, C. S. Franke, American Fur- 
nace Company. 

Many of the hundred or so items 
of new equipment shown for the 
first time at the Cleveland Exposi- 
tion, are described beginning below 
on this page. 

A summary of the technical pa- 
pers presented before the annual 
meeting of the ASHVE begins on 
page 103. 








NEW EQUIPMENT AT THE SHOW 








Many equipments and devices made their first appearance at the 
7th International Heating and Ventilating Exposition in Cleveland, 
and a considerable number of these are here described. Certain 
items displayed for the first time at Cleveland are not included 
in this section inasmuch as they have been previously described 
in Heating and Ventilating. Certain other equipment, due to lack 
of space, will be described in subsequent issues, while new 
equipment introduced during the month, but not displayed at 
the show, is described beginning on page 113. Use coupon on 
page 102 for further details on show items. 


Direct Fired Heater 


NAME—Dravo Counterflo. 

PURPOSE—For open space heating. 
FEATURES — Patented combustion 
method provides a swirling jet of 
high velocity air which produces a 
long flame that extends to the back 
of the combustion chamber. Makers 
claim that combustion is so com- 
plete that stack gases are clear and 
no high stack is required to elimin- 
ate smoke or fly ash, or for draft. 
Unit has a stainless steel combus- 
tion chamber that can operate at 
much higher temperatures than 
with standard carbon steel. With 
no refractory to heat up, delivery 
of heat is instantaneous. With 
stainless steel, differential between 
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operating and oxidizing tempera- 
tures is three times greater than 























with designs using carbon steel. A 
pointed crown sheet is used at the 
top of the combustion chamber. 
Heaters can be wall hung or sus- 
pended from roof trusses. Oil burn- 
ers and controls may be replaced 
with gas burners and controls or 
vice versa. 
SIZES AND CAPACITIES—Wide range 
of sizes with outputs from 400,000 
to 2,000,000 Btu per hour. 
LITERATURE AVAILABLE—AIA No. 
30C43. 
MADE By—Dravo Corp., 300 Penn 
Ave., Pittsburgh 22, Pa......... S$-299 





Air Cleaner 
NAME—Rayiheon Home Precipita- 
tor. 
PURPOSE — Removal of dust from 
air in homes by electrostatic means. 
FEATURES—The power pack, which 
is placed in the top compartment 
of the cabinet, contains electronic 
tubes, resistors, capacitors and 
other components. Below is the 
ionizer-collector cell supported by 4 
steel framework. Unit is said to be 
a small edition of the company’s 
industrial model. 


FEBRUARY, 1947, HEATING AND VENTILATING 








Flow Equipment 


| a of Cant at CTiceléud 








OPERATION—Power pack which op- 
erates on regular house current, 
energizes the unit. As air is drawn 
past the positively charged wires, 
dust and other particles become 
positively charged, and as the air 
passes between vertical collector 
plates, the dust is attracted to these 
plates. The cleaned air passes on 
through to the connecting duct. 
LITERATURE AVAILABLE—I}lustrated 
folder. 

MADE By—Raytheon Mfg. Co., Wal- 
SRM GG, MBB oasiscsisiisssicsseserssi S-300 


High Pressure Heater 


NAME—Niagara high pressure sys- 
tem fan heater. 

PurPosE—For supplying heat where 
high pressure steam is available, 
without the use of pressure reduc- 
ing valves. 

FEATURES — Heater utilizes both 
latent and sensible heat in high 
pressure steam in industrial heat- 
ing systems without complications 
and objections to conventional 
methods. High pressure steam is 
condensed in a standard finned coil 
(upper coil in photo); condensate 
flows into trap and is admitted 
into low pressure coil where it 
flashes into steam and enters the 
vapor or condensing coil. This coil 
has its top or vapor leg finned and 
steeply pitched as shown. Lower, 
or condensate return leg, is rela- 
tively flat. Also in the condensate 
return header of the coil is a wire 
that keeps level of condensate high 
in that leg. Condensate is returned 
by vacuum pump and returned to 


boiler. Consequently, latent heat 
of high pressure steam and that in 
steam at low pressure, is utilized, 
as well as the sensible heat in the 
condensate. Advantages claimed in- 
clude: vacuum return is vapor free; 
condensate returned to boiler at 
low temperature; system econom- 
ical in installation cost; saves waste 
of live steam as in dump trap of 





hot well methods; eliminates pres- 
sure reducing stations; self-drain- 
ing on shutdown; free from ham- 
mering; simple in construction. 

MADE By—Niagara Blower Com- 
pany, 405 Lexington Ave., New 
8, S-301 


Oil Burner 


NAME—HomEase Fire-Stat com- 
bustion control. 
PuRPOSE—Precision control over 
the rate at which combustion air 
is fed to an oil flame. 





FEATURES—Fire-Stat, which is a 
control to be attached to one side 
of the HomEase oil burner, pro- 
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vides a sufficient amount of air for 
the start of the oil burning cycle. 
After a few minutes operation, the 
amount of air is reduced. Company 
claims that typical CO. readings 
are between 9 and 10% for a cold 
start and increased to 12 to 13% 
with a hot firebox. Entire operat- 
ing cycle is approximately six min- 
utes. In operation, device can be 
compared to automobile carburetor 
which adjusts the mixture of gaso- 
line and air. Damper in tube is 
open full at the start and gradually 
closes as the tube warms up. 

MADE Bry—HomEase Products Di- 
vision, Ine., Bogue Electric Com- 
pany, 300 Iowa Avenue, Paterson 3, 
Dc dil. sssaaielataniailaaaaiideuieniel S-302 


Air Filter 


NAME—Electro-Klean. 
PurRPosE—Removal of dust from 
air in homes by means of electro- 
statically charged filter paper. 
FEATURES—Electrostatic charge on 





paper filters is produced by direct 
current at higher than normal po- 


tentials. Electrodes, sufficiently 
separated to prevent arcing, are 
placed horizontally in each section 
and support the Airmat paper 
which provides a path for the elec- 
trostatic field. Filter consists of 
several layers of tissue-like sheets 
resembling cleaning tissue, built up 
to form a thick mat. When the 
paper becomes dirty, fresh Airmat 
paper is automatically fed into the 
air filter and the dirty filter, as it 
leaves the unit, is collected in a 
receptacle for disposal. Regular 
110-volt a-c is stepped up by a 
transformer and changed to d-c by 
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a rectifier tube. Current consump- 
tion is said to be less than 10 watts. 
MADE By—American Air Filter 
Co., Inc., 1st and Central Ave., 
Louisville 8, Ky................000.008 $-303 


Actuator 


NAME — Series 6080 Perfex ac- 
tuator. 

PurposE—Regulator for automatic 
control. 

FEATURES — Actuator delivers a 
strong straight line movement. It 
is equipped with a line voltage 
capacitor type reversible motor with 
ample power to handle the largest 
dampers. Length of stroke is ad- 
justable from 3 to 6 in., adjustable 





at either or both ends of stroke. 
Accessories are available to facil- 
itate the best linkage between the 
actuator and the unit to be con- 
trolled. 

MADE By—Perfex Corporation, 500 
West Oklahoma Ave., Milwaukee 7, 
| ET MTT S-304 


Weather Control Valve 


NAME — Sarco type EO-1 steam 
weather control. 
PuRPOSE—Weather control system 
for steam heating. 

FEATURES—As outside temperature 
increases, oil in the thermostat 
exerts a pressure on bellows which 
opens a switch and controls a valve 
to close the main valve. Tle com- 
bined effect of the temperature sur- 
rounding the thermostat aud the 
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pressure of the steam on the bel- 
lows of the device, results in a 
corresponding steam pressure in the 
system for every variation in out- 
side temperature conditions. Once 
the valve has been manually ad- 
justed for the building, no further 
adjustment is said to be necessary 
for the heating season. 

MADE By—Sarco Co., Inc., 475 5th 
Ave., New York 17, N. Y....... $-305 





Wet Base Boiler 


NAME—Arcoliner wet base boiler. 
PuRPOSE — For use with oil-firing 
for small homes. 

FEATURES — Wet base construction 
prevents overheating the floor and 
is designed for installation in homes 
without a basement or for conven- 
tional placement. Added heating 








efficiency is obtained from finned 
sections. Boiler can be obtained 
with or without built-in tank or 
tankless type heaters for domestic 
hot water systems. 

SIZES AND CAPACITIES—From 260 


to 835 sq ft of installed radiation, 
MADE By — American Radiator é 
Standard Sanitary Corp., Pitts- 
RE A, PU  sissenisaniiniiscnisiaiil S-306 


Evaporative Condenser 


NAME—Worthington ECZ Freon and 
ammonia evaporative condenser. 
PURPOSE — For use with refrigera- 
tion and air cooling systems. 
FEATURES— Unit embodies new tech- 
niques for prevention of corrosion 








and scaling. Equipment may be in- 
stalled indoors or outdoors. Makers 
claim great flexibility and ease of 
operation. 

MADE By—Worthington Pump and 
Machinery Corporation, Harrison, 
Das: We. sihsiniiehidiaamaiaal S-307 


Grille 
NAME—Tri-flex grille. 
PuRPOSE—Control of air distribu- 
tion. 

FEATURES—Line is made of com- 
binations of three flexible units: 
Grille with individually adjustable 
vertical face bars, pivoted at the 


* 





front for alignment regardless of 
the angle of setting; the horizontal 
deflector blades, individually ad- 
justable and designed to deflect the 
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air stream but with an overlap 
feature which permits complete 
closure of any portion of the grille; 
and the multi-shutter damper. 

MabE By — Tuttle & Bailey, Inc., 
New Britain, Conn. ............004. S-308 





Pressure-Temperature Control 
NAME—Sarco type PT-150 pressure- 
temperature control. 

PuRPCSE — Pressure - temperature 
control for water heaters or equip- 
ment intended to operate at low 
pressure but connected directly to 
a high pressure main. 

FEATURES—A venturi nozzle is used 
on the valve discharge from which 
the reduced pressure is regulated. 








By controlling the pressure pilot by 
means of the dynamic flow pressure, 
the reduced pressure automatically 
adjusts itself to the load on the 
heater. In effect this provides 
throttling temperature control com- 
bined with dead end shut off on no- 
load. Makers claim its results in 
closer temperature control than is 
possible with separate regulating 
and reducing valves. 

MADE By—Sarco Co., Inc., 475 5th 
Ave., New York 17, N. Y....... S-309 





Lifetime Valve 

NAME — Trane Lifetime No. 44 
valve, 

PURPOSE—Valve designed for long 
time service against possibility of 
stem leakage. 

FEATURES—Valve carries guarantee 
that if stem leakage occurs at any 
time in the normal life of the 
valve, a new diaphragm will be sent 
without charge. Valve is essentially 

a non-rising stem constructed valve 





as the upward movement is not over 
3/32 in. Recommended maximum 
pressure for this type valve is 25 lb. 
Clamped between the valve body and 
bonnet is a solid metal wall which 
hermetically seals the steam cham- 
ber from all outside contact. Valve 
is made of phosphor bronze. 

MADE By — The Trane Company, 
LaCrosse, WiS. .........cccccceeeeecees $-310 


Gas Heater 


NAME—Reznor AFA gas heater. 
PURPOSE—Space heating. 
FEATURES—Electric fan is inde- 
pendently controlled by a fanstat 
located in front of the fan. It op- 
erates the fan when the tempera- 





ture of the air inside the cabinet 
is sufficiently high for forced cir- 
culation. A high limit control shuts 
off the gas if the fan should fail or 
if the unit should overheat. A sum- 
mer-winter switch permits opera- 
tion of the fan without the heater. 
If the pilot should be extinguished, 
an automatic shut-off shuts off the 
gas supply. Casing of heater is 
lined with 1 in. of spunglass insu- 
lation so that the outside of the 
cabinet is always cool. 
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LITERATURE AVAILABLE—8-page cat- 
alog. 
MADE By—Reznor Mfg. Co., Mercer, 


Solenoid Valve 
NAME—Henry valve, model SV-21. 
PuRPOSE — Solenoid valve for use 
with Freon, methyl] chloride, water, 
air, oil, gas, etc. 

FEATURES — Body is of brass and 
interior parts of stainless steel. 


23 





Valve has a renewable neoprene soft 
seat for positive shut-off. Valve has 
an aluminum die cast junction box. 
SIZES AND CAPACITIES—2-ton Freon 
capacity with 2 lb pressure drop. 

MADE By—Henry Valve Company, 
3260 West Grand Ave., Chicago 51, 


Gas Purger 


NAME—Armstrong gas purger. 
PURPOSE—To remove air and other 
non-condensible gas from the high 
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side of a_ refrigeration system. 
FEATURES—Makers claim that purger 
will discharge 100 cu ft of air with 
only a loss of 1 lb of refrigerant 
gas. After being started, purging 
action is automatic. 
OPERATION—Air and gas enter the 
purger, displace liquid from the 
trap bucket, and causes float to 
close liquid valve. Air and gas pass 
through vent in bucket and rise to 
top of purger. Refrigerant gas is 
condensed by cold liquid. Air ac- 
cumulates at top of purger, float 
sinks, and air escapes. 

SIZES AND CAPACITIES—No. 270 of 
semi-steel castings; No. 370 of car- 
bon steel forgings. 

LITERATURE AVAILABLE — Bulletin 
No. 173. 

MADE By—Armstrong Machine 
Works, Three Rivers, Mich.....$-313 


Boiler 


NAME—Exbrook boiler. 

PuRPOSE—For heating larger than 
average sized homes and buildings. 
FEATURES—Multi-finned flues, sup- 
plemented by fins in the crown 
sheet, are used to extract all pos- 





sible heat from hot gases. Built-in 
tank or tankless type heater for 
domestic hot water may be had with 
the oil-fired model, or for hot water 
supply during the heating season 
with the stoker-fired model. 

SIZES AND CAPACITIES—Rated at 775 
to 2,640 sq ft of radiation. 

MADE BY — American Radiator & 
Standard Sanitary Corp., Pitts- 
Burgh 30, Pa. ...cecccccccccsssccseeeees S-314 
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Dynamic Balancing 


NAME—Bear dynamic balancing 
machine, model 375-R. 
PuRPOSE—For the dynamic _bal- 
ancing of rotating parts. 
FEATURES—Adjustable column fea- 
ture permits balancing a_ wide 


range of lengths. Interchangeable 





“$ 


flexing head assemblies are avail- 
able to make machine adaptable to 
air moving bodies. Unit has safety 
locks, and shaft diameter adjust- 
ment for shafts 1 to 5 in. size. 

MADE By-—Bear Mfg. Co., Rock 
ET .cainsienicssscccsinntinaiameel $-315 


Filter Grid 


NAME—Grid for air filter banks. 
PuURPOSE—A method to permit easier 
change of air filters in an air filter 
bank. 
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FEATURES—Grids are of simple wire 
construction with rubber ends and 
hold the filters securely in the filter 
bank. To change filters, the grids 
are snapped out by hand, the dirty 
pads are removed, and new clean 


pads are snapped into place. No 
hooks or other special devices are 
required. 

MADE BYy—Research Products Corp,, 
Madison, WiS. .........cccccccceeeeees S-316 


Warm Air Furnace 


NAME—Airborne furnace. 

PURPOSE—Space heating. 

FEATURES—Unit heats, cleans, hu- 
midifies and circulates the air. 
Automatic control instruments in- 
clude limit control to prevent over- 
heating of the furnace and fan con- 
trol. Unit is available for either 
coal or oil firing. With the coal 








model, unit has an automatic re- 
fueling instrument to keep the fire 
banked ready for instant action. 

MADE By—lIron Fireman Mfg. Co., 
Cleveland 11, Ohio. wc... S-317 


Combustion Control 


NAME — Series 7100 Perfex com- 
bustion control. 

PuRPOSE—For controlling the quan- 
tity of fuel and air supplied to 
automatic firing equipment, or to 
control the burning rate when fuel 
is fired by hand. 

FEATURES — Unit operates in re- 
sponse to slight steam pressure 
changes to control dampers, valves 
and modulating equipment. An 
adjustable step timer is said to 
provide close, stable control of 
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steam pressure. Adjustments of air 
dampers or fuel feed are made in 
small steps with a definite time 
interval between to avoid hunting 
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or over-running. A secondary cir- 
cuit permits interlocking with other 
controls. 

SIZES AND CAPACITIES — Available 
in pressure ranges of 0-35 lb or 
0-165 Ib. 

MaDE By—Perfex Corporation, 500 
West Oklahoma Ave., Milwaukee 7, 
SN stshnnisiauibiiaintsdaaniaunentiasnidaded $-318 


Air Conditioner 
NAME—Series AVY-102 air condi- 
tioner. 


? 
PuURPOSE—For general central plant 
air conditioning. 














FEATURES — Both horizontal and 
Vertical air flow models are avail- 
able. Floor mounted units may be 
installed with front, top or rear air 
discharge. Units are available with 
four or six-row direct expansion 


coils and four, six or eight rows of 
water coils. Filter boxes, heating 
coils, and humidifiers are also avail- 
able. Variable speed fan drives are 
used. 

SIZES AND CAPACITIES—From 1600 
to 11,000 cfm. 

MADE ByY—Worthington Pump and 
Machinery Corporation, Harrison, 


SEb. Ge seibeonisiciiinialciiaiaiiihaniaaimni S-319 


Solenoid Valve 


NAME—Henry valve, model SV-22. 
PURPOSE — Solenoid valve for use 
with ammonia and other fluids non- 
corrosive to steel. 





FEATURES—Body is of steel and the 
interior parts, stainless steel. Re- 
newable seat is of hardened steel. 
Valve has been designed for easy 
servicing. 

SIZES AND CAPACITIES—10-ton. 
MADE By — Henry Valve Company, 
3260 West Grand Ave., Chicago 51, 
ST scltebisiideatciaeiiaiiblamiiaaatas $-320 


Suction Chamber 


NAME — Prefabricated suction 
chamber. 

PuRPOSE—Leak proof enclosure for 
use in many fan installations. 
FEATURES—Enclosures is placed be- 
tween the automatic ceiling shutter 
or ceiling grille and the fan. Cham- 
ber is rigidly constructed of wood, 
reinforced with metal, with self 
sealing joints and sound absorbing 
enclosure. Chamber is fabricated in 
four panels which can be quickly 
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bolted together. When _ installed, 
chamber and fan rest on vibration 
absorbent materials which prevent 





unit from coming in contact with 
the attic floor. 

MADE By—Holcomb & Hoke Mfg. 
Co., Inc., Indianapolis, Ind. ....S-321 


Air Control 


NAME—Vol-U-Turn. 

PURPOSE — For control, direction 
and distribution of air in supply 
lines. 

FEATURES—Unit is fabricated of 
specially designed air turning vanes 
which maintain a constant air dis- 
charge angle of 90° throughout the 
entire range of adjustment. Adjust- 
ment is said to be tamper-proof to 





eliminate manipulations by un- 
authorized personnel. For rectan- 
gular and square openings, unit is 
mounted at the junction of the 
branch of take-off from the duct. 
When used with round openings, 
they can be slipped through the 
round branch duct into the main 
supply line and secured in position. 
MADE ByY—Barber-Colman Com- 
pany, Rockford, Ill. ............0. $-322 
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Air Distributor 


NAME — Aerofuse multi-louver 
damper. 

PuRPOSE—Uniform air control. 
FEATURES — Multi-louver construc- 
tion divides air stream supply 
resulting in uniform distribution. 
Since the effective area of the 
damper in the open position is 
greater than that of the correspond- 
ing size diffuser, volume adjustment 





can be accomplished, it is said, with- 
out affecting the capacity of the 
diffuser. As air turbulence passing 
the louver is minimized, there is a 
decrease in the noise factor. Damper 
can be completely closed, opened or 
left in any position by turning the 
handle in the center of the unit. 
If desired, operating handle and 
rod may be removed. 

MADE By — Tuttle & Bailey, New 
Britain, Conn. wo...ccccccccessseseeeee $-323 


Type R Diffuser 


NAME—Type R Agitair diffuser. 
PuRPOSE—Air diffuser of square or 
rectangular shape assembled into 
numerous patterns which divide air 
and discharge it into one or more 
directions in proportion to the area 
served. 

FEATURES—Pattern of diffuser can 
be supplied so as to direct air in 
from one to four directions, depend- 
ing on shape of room and location 
of diffuser in room. Diffusers are 
all steel, rust proof construction 
with a wide variety of finishes. 
Due to pattern feature, fixture need 
not be located centrally. 
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SIZES AND CAPACITIES—Available in 
sizes from 6 x 6 in. to9x 9 ft. Only 
34 in. deep in all sizes; may be 
mounted flush. 

MavE By—Air Devices, Inc., 17 E. 
42 St., New York 17, N. Y.....$-324 


Oil Fired Boiler 


NAME—Miller boiler-burner. 
PuRPOSE—Space heating and do- 
mestic hot water for the small 
home. 

FEATURES—Boiler is of fire-tube 
type having 9 vertical tubes. In 
each tube is a Spiralator which 





gives a spinning motion to the 
products of combustion. Fire is 
under positive pressure in the fire 
box. Controls installed on each 
boiler-burner include constant level 
valve, high limit control, aquastat 
for summer-winter hot water, igni- 
tion control and water circulator 
control. Burner has a maximum 
input of 0.8 gallons per hour. Miller 
vaporizing burner is used. 

SIZES AND CAPACITIES—Overall di- 
mensions of jacket are 2 ft wide, 
3 ft high and 3 ft long. 

MADE By —The Miller Company, 
Heating Products Division, Meri- 
Lf ae S-325 
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Air Control 


NAME—Microtherm. 
PURPOSE—For proportioning con. 
trol of room air temperature. 
FEATURES—This control has_ been 
designed as a unit of the Micro 
system of control and is used in 








conjunction with the Barber-Col- 
man motor-operated Micro valves, 
Microtrol damper operators, and 
switches. The actuating element is 
a sensitive bi-metal strip. Entire 
mechanism is housed in a_ well 
ventilated case. 

MADE By—Barber-Colman Com- 
pany, Rockford, Il. .........:006 S-326 





Damper Control 


NAME—Series 7200 Perfex damper 
program control. 
PURPOSE—For use with draft con- 


ee 


a A i! 


“ 
‘ 


aR 
(4 
: Seed 


DAMPER PROGRAM CONTROL 





trol when controlling on-off firing 
equipment. 
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FEATURES—During the off period, 
unit holds overfire draft down to a 
minimum. This prevents the exces- 
sive flow of cold air through the 
furnace when the firing equipment 
is not operating. It operates 
through a large sensitive vertical 
diaphram which moves in response 
to varying draft conditions, causing 
the actuator to operate and ties in 
with a fixed program through a 
timing clock motor. 

MavE By—Perfex Corporation, 500 
West Oklahoma Ave., Milwaukee 7, 
es vissssiasistsicstasiaihicninnesasianiaaiandiiaiadlh $-327 


Warm Air Furnace 


NAME—Jet-Heet. 

PURPOSE—Space heating. 
FEATURES — Unit utilizes the com- 
bustion principle of the jet engine 





in burning fuel oil. Combustion of 
fuel is under very high pressure 
and at high velocity on a chamber 


the size of a pint bottle. Initial 
ignition is provided by a _ spark 
plug. Complete unit is in the form 
of a warm air furnace with several 
outlets on top to be connected to the 
warm air ducts. Makers claim that 
95% of heat from hot gases is 
available for house heating. Pres- 
ent models are designed to burn 
No. 1, 2 or 3 fuel oil, but later 
ones will be produced to burn 
natural or manufactured gas. 
High limit control prevents over- 
heating of air. Electric eye stops 
oil flow if flame accidentally goes 
out or mixture is not ignited on 
Starting. Furnace can be connected 
to any duct system. Ducts are 
small and flexible and are made of 
glass fibre. 


SIZES AND CAPACITIES—Two mod- 
els are available. For a 5 to 6 room 
house, unit will deliver 65,000 Btu 
per hour and 300 to 550 cfm air. 
Fuel consumption is % gal per 
hour. Motor is 1/3 hp. For houses 
up to 9 rooms, the Btu output is 
130,000 and the air delivery 600- 
1100 cfm. Motor is 1 hp. Size of 
unit for both models is 35 in. long, 
23 in. wide, 22 in. high. Available 
in about 6 months. 

MADE By — Kearns & MacCracken 
Corp., 103 Lafayette St., New York 
DOD Ts. rtsssicsiisciatttlecaiiicni $-328 


Gas Conversion Burner 


NAME—Gas-A-Fire. 

PURPOSE—For converting existing 
furnaces and boilers to automatic 
gas heat. 

FEATURES—AII controls are housed 
under the back cover. A steel cover 
encloses all working parts. Working 
parts are accessible for adjustment 





or repair. 
pletely assembled. 

MADE By — Stok-A-Fire Company, 
6504 Olive Boulevard., St. Louis 5, 
TNO siisisnssusceinisctihciaciiiiehiaiunainicbaiael $-329 


Burner is shipped com- 


Oil Burner 


NAME—Clark National oil burner, 
model F. 

PURPOSE—Rotary oil burner for 
burning heavy No. 6 industrial oil. 
FEATURES—Units are designed to 
burn the industrial fuel oils, pre- 
heated when necessary. Manual, 
semi-automatic or fully automatic 
controls for high or low pressure 
operation are furnished according 
to the buyer’s specifications. Burner 
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is supplied with a Westinghouse 
motor. Oil pump can be removed 
without disturbing any other part 
of the burner. A steel worm and 
bronze worm gear reduce speed to 
pump take-off. 

MADE By—National Oil Burner 
Co., Covesville, Va. ..........cc00 S-330 


Pressure Reducing Valve 


NAME—Hoffman 700 series double 
seated pressure reducing valve. 
PuRPOSE—Pressure reduction. 
FEATURES—Valve is limited to con- 
tinuous service application. It is 
said to respond quickly to slight 
pressure changes on the low pres- 
sure side. Diaphragm and case are 
interchangeable and renewable. 





SIZES AND CAPACITIES—Sizes from 
14 to 1% in. inclusive. Designed for 
maximum pressure of 200 lb and 
low pressure of 1 to 25 lb. 

MADE By—Hoffman Specialty Com- 
pany, 1001 York St., Indianapolis 7, 
FON iicstissvtinciaaaaniaiai $-331 
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Pressure Reducing Valve 


NAME—Series 710 Hoffman pres- 
sure reducing valve. 

PURPOSE — A_ pressure reducing 
valve for use on either a dead end 
or for continuous service. 
FEATURES—Valve can be used for 
reducing pressure in steam, hot or 
cold water, fuel oil and gasoline 
lines. By changing the disc in the 
valve, it can be used for water or 





air pressure reductions. All valve 
parts are renewable. 

SIZES AND CAPACITIES—From '% to 
14) in. sizes inclusive. Designed 
for a maximum high pressure of 
250 lb and a low pressure range 
from 5-80 lb. 

MADE By—Hoff man Specialty Com- 
pany., 1001 York St., Indianapolis 7, 


Warm Air Furnace 


NAME—Warmaire, model 65HB. 
PURPOSE — Space heating designed 
for veteran housing projects and 
small homes. 

FEATURES—Furnace is a completely 
packaged unit requiring only elec- 
trical, thermostatic, stack and oil 
line connections. Unit is 25 in. 
square at the base and stands 5 ft 
high. Entire unit weighs 375 
pounds. Based on 65,000 Btu per 
hour, fuel consumption is said to 
be 0.62 gal per hour. Wiring and 
controls are installed at the factory 
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and pretested. Blower is rubber 
mounted for quiet operation. 
LITERATURE AVAILABLE—IIlustrated 
folder. 

MavDE By—York-Shipley, Inc., York, 
i isisisininiiticsisdiccicanideaieniceatenaiaaiiedan $-333 


Stoker 


NAME—Stok-A-Fire. 
PurRPOsE—Stoker for the automatic 
burning of coal. 

FEATURES—By a single adjustment, 
the rate of coal feed is governed 
and the corresponding setting for 
air control indicated. A_ built-in 
air system supplies all of the air 
directly to the retort. Fuel feed 
system is designed to prevent jam- 
ming by expelling hard foreign ob- 
jects. The feed screw floats with 
a 2 to 3 in. clearance in the screw 





trough. Power and _ transmission 
units are one assembly which slides 
out upon removal of two main 
assembly nuts. 

LITERATURE AVAILABLE—Folder. 
MADE By — Stok-A-Fire Company, 
6504 Olive Boulevard, St. Louis 5, 
STN: ssc eal $-334 
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Pressure Control 


NAME —- Illinois selective pressure 
control board—type C. 

PuRPOSE — For complete pressure 
control of an entire heating system, 
with the instruments grouped on 
one board. 

FEATURES—Control, either manual 
or automatic is applied directly to 
the fuel burning equipment. With 
this control, only sufficient fuel is 
burned to generate steam at the 
selected pressure and temperature. 
The controller, which automatically 





















governs the vacuum pump, is ac- 
tuated by both the temperature and 
the pressure existing at the pump. 
MADE By—lIllinois Engineering Co., 
2035 South Racine Ave., Chicago 8, 
__ Renee nn eR eT ETE r Terr $-335 


Conversion Burner 


NAME—Norman conversion burner. 
PuRPOSE—For converting heating 
units to the burning of gas. 
FEATURES—Unit fits any size grav- 
ity or forced air furnace or steam 
or hot water boiler. Telescopic 
burner tube provides quick center- 
ing to any size or shape firepot. 
Adjustable rear support enables 
fast leveling. Orifice holder de- 
signed to permit quick change of 
orifice size in order to vary input. 
Extra orifices are supplied with 
each burner. Controls are housed 
in a dustproof casing. Secondary 
air adjustment is temper-proof and 





—— 





Yew Equipment 


Movien of Evel at CTivalbadl 





eliminates the possible blocking or 
air supply to the burner. 

SIZES AND CAPACITIES — Two sizes 
cover the range from 50,000 to 300,- 
000 Btu input per hour for natural 
and mixed gases and three sizes for 
manufactured gas. 

MapDE By — Norman Products Co., 
1150 Chesapeake Ave., Columbus 8, 
i iicssiniiedtbadilaaenianniiamnal S-336 


Filter Watchman 


NaME—Research filter watchman. 
PurPposE—Warning signal to indi- 
cate when air filters have to be 
changed. 





FEATURES — Mechanism measures 
the air flow through the filter. 
When the air flow is so restricted 
as to cause fuel waste, a small light 
is automatically turned on as a 
warning signal. The light may be 
located in any convenient spot. 
Current may be taken from the low 
voltage circuit used for air con- 
ditioning control or from a doorbell 
transformer. 

MADE By—Research Products Corp., 
Madison, Wis. ...ccccccccccceecceees $-337 


Boiler 


NAME—Waterborne boiler unit. 
PURPOSE—Space heating for the 
home. 

FEATURES—Large primary heating 
Surfaces exposed to the flame are 
contained in this unit which is 





automatically fired for steam, hot 
water or vapor heating. Unit con- 
tains a boiler, a built in oil burner 
or a stoker. An instrument panel 
is recessed into the side of the cab- 
inet, and if desired, a built-in hot 
water coil for domestic hot water 
is supplied. 

MADE By—lIron Fireman Mfg. Co., 
Cleveland 11, Ohio. .............045 S-338 


Control Motor 


NAME — Barber-Colman oil  sub- 
merged control motor. 
PuRPOSsE—For the control of damp- 
ers used with heating, ventilating 
and air conditioning systems. 
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FEATURES—The shaded pole induc- 
tion motor drives the main shaft 
through heat-treated reduction 
gears. The entire operating mech- 
anism is completely submerged in 
oil and is sealed in a die cast case. 
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Units are available with or without 
adjustable speed devices. Auxiliary 
contact cams are adjustable. Con- 
trols are built for either high or 
low voltage applications. 

MADE By—Barber-Colman Com- 
pany, Rockford, Ill. ..............+. $-339 


Vacuum Process Pump 


NAME—Whittington vacuum pro- 
cess pump. 

PURPOSE— For low temperature 
cooking and other industrial uses 
where a vacuum must be main- 
tained. 





FEATURES—Above the basic unit is 
a vacuum volume chamber and on 
top is a compartment into which 
water is introduced at city pressure. 
Steam or condensibles in the air 
stream are condensed and drawn 
along with the air through a suc- 
tion pipe to the lower chamber. 
LITERATURE AVAILABLE—Illustrated 
folder. 

MADE By—Whittington Pump & 
Engineering Co., 245 S. Meridian 
St., Indianapolis 4, Ind. ........ S-340 


Steel Boiler 


NAME—Pacific steel boiler. 
PURPOSE—Steel boiler for heating 
large buildings, designed to facil- 
itate erection in limited space. 
FEATURES—Boiler is so constructed 
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that it is possible to take the unit 
apart as shown, pass the parts 
through a doorway and then as- 
semble the boiler without further 
welding. Boiler thus assembled, it 





is claimed, will still maintain shop 
and boiler insurance inspection 
standards. 

MADE By—FPacific Steel Boiler Di- 
vision, United States Radiator Corp., 
Detroit, Mich. ..........000...000<0002 S-341 


Warm Air Furnace 


NAME—Mohawk winter air condi- 
tioner. 

PURPOSE—Space heating. 
FEATURES—Burns any type of gas. 





Added efficiency is secured by pre- 
heating the air in the returned air 
compartment before it enters the 
heating compartment. Controls, 
pipes and wire are concealed be- 
neath the jacket but are imme- 
diately accessible by removing a 
front panel. 

SIZES AND CAPACITIES — Nine sizes 
from 60,000 to 300,000 Btu. 

MADE By — American Radiator & 
Standard Sanitary Corp., Pitts- 
eee BO, PR. csssssccscsssssesssssescen S-342 


Steam Generator 


NAME — Two-pass preferred unit 
steam generator. 

PuRPOSE—Fully automatic self-con- 
tained steam generators. 


Se SSS SSS SS SSS SSS SS SSS SSS SSS SSS FSF FSS Sees ese esses ses ses SS 


February, 1947 ; 


TO OBTAIN FURTHER INFORMATION ON NEW EQUIPMENT ! 


On the list below, circle the item number of the equipment in which you are ! 


interested, using the number found at the end each item. 


S-299 S-300 S-301 S-302 
S-307 S-308 S-309 S-310 
$-315 S-316 S-317 S-318 
$-323 S-324 S-325 S-326 
S-331 S-332 S-333 S-334 
S-339 S-340 S-341 S-342 


Print your name and address, detach and mail to 
Editor, HEATING AND VENTILATING, 148 Lafayette St., New York 13, N. Y. 


Firm (Must be shown) 


Business Address 
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S-303 S-304 S-305 S-306 
S-311 $-312 S-313 S-314 
$-319 S-320 S-321 $-322 
S-327 S-328 $-329 S-330 
S-335 S-336 S-337 S-338 
S-343 S-344 


FEATURES—Compact unit with pull- 
through draft provides 350 hb 
steam per hour and is said to have 
an overall thermal efficiency of 
over 75%. Overall measurements— 





length 5% ft, width 3 ft. Units 
comform to ASME - standards. 
Burner is of the preferred pressure 
type with a firing rate of 3 gph 
using No. 3 or lighter grade fuel. 
SIZES AND CAPACITIES—10, 20 and 
30 hp units are available. 

MADE By—Preferred Utilities Mfg. 
Corp., 1860 Broadway, New York 
aly ts TW: sinnicasiiecablencanidisaabiaibinadaiiln $-343 


Floor Furnace 


NAME—Coleman oil floor furnace. 
PURPOSE—Space heating. 

FEATURES—While automatic con- 
trols are optional, automatic draft 
meter is standard equipment. The 





entire heating unit can be lifted 


out for adjustments. A long flame 
travel is provided around the tube. 
MADE By—The Coleman Co., Ine, 
Wichita 1, Kans. ....cccccccsccceeeee S-344 
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ABSTRACTS OF TECHNICAL PAPERS 


On this and three subsequent pages are abstracts of the papers at the various technical sessions 
of the American Society of Heating and Ventilating Engineers at the Cleveland meeting, and 
including the two papers presented at the joint session of the ASHVE and the warm air group. 


Odor Removal 


Ascertaining the minimum quantity 
of air replenishment required for 
ships’ berthing spaces to keep odors 
at an acceptable level in conjunction 
with air cooling, was the subject of a 
paper presented by William V. Con- 
solazio and Louis J. Pecora, both of 
the National Naval Medical Center. 
Since the odor level in any space de- 
pends upon the rather large number 
of variables, experiments conducted 
by the authors were performed with 
a moderately tight air compartment 
and considerable care was exercised 
to reproduce the extreme conditions 
ordinarily encountered in  berthing 
spaces. 

In reporting odor impressions regi- 
stered by the subjects, no odor was 
rated at 0.0; threshold odors as 1.0; 
definite odors, but not objectionable, as 
2.0; strong objectionable odors as 3.0; 
very strong and disagreeable odors, yet 
tolerable as 4.0; and overpowering, 
unbearable and nauseating odors as 
5.0. This concept of odor perception 
was in contrast to those previously 
used by Yaglou in which odor inten- 
sity was stated to be in accord with 
the Weber-Fechner law of physiologi- 
cal reactions. The authors stated that 
combinations of odors completely nul- 
lify the application of this law. Con- 
sequently, the chief distinction made 
in these experiments was to determine 
where the prevailing odors within the 
compartments were objectionable or 
acceptable. 

Three different methods were used 
to remove or mask the odors: 1. Ac- 
tivated carbon was employed with a 
total of 80 canisters made up into four 
units; 2. A nationally advertised liquid 
deodorant containing paraformalde- 
hyde and essential oils; and 3. Ozone, 
delivered according to the recommen- 
dations of the manufacturer of the 
ozone generating machine. 

The authors concluded that: (1) 
The odor level for the condition of 5 
cfm per man replenishment air at 
temperature of 78F effective temper- 
ature with respect to the transient ob- 
server was of the same order of mag- 
nitude as that for 53 cfm per man for 
weather air; (2) With activated car- 
bon the replenishment air necessary 
for maintenance of an acceptable odor 
condition can be reduced considerably 
below 5 cfm per man. However, 
whether compartment leakage can be 
controlled so that dilution is less than 
5 cfm per person is questionable, espe- 
cially where large volumes of recircu- 
lated air are involved; (3) Ozone and 
the liquid chemical deodorant em- 
Ployed in separate tests did not re- 


duce the odor level. Exposure to these 
substances, however, after a period of 
10 min apparently exerted an anes- 
thetic effect relative to odor percep- 
tion; and (4) Carbon dioxide, carbon 
monoxide, bacteria, and dust did not 
reach objectionable or noxious levels 
even with greatly reduced (1 cfm per 
man) replenishment air. 

In regard to the use of activated 
carbon, the authors stated that the 
effectiveness of carbon in air recovery 
was demonstrated by the fact that the 
compartment was no more offensive 
when fully occupied under conditions 
which permitted unlimited smoking 
than the thoroughly scrubbed and 
aired, unoccupied compartment at 1 
cfm per available bunk. The effective- 
ness of carbon in reducing to 2.7 units 
an odor level that otherwise would 
have been 3.4 units and objectionable 
was shown. They concluded that a 
better distribution of carbon units 
would make this unit even more effec- 
tive than it was in their tests. 


Panel Heating Control 


“Response and Lag in the Control 
of Panel Heating Systems”, was the 
subject of a paper by F. W. Hutchin- 
son, professor of mechanical engineer- 
ing, Purdue University, devoted to a 
progress report of studies being made 
on the Housing Research campus of 
Purdue. The five-room residence in 
which the tests were made is equipped 
with four independent  sinuous-coil 
type hot-water panel systems located 
in the floor, ceiling, exterior walls, and 
interior partitions. Five different meth- 
ods of controlling the panel heating 
are installed and have been tested. 
All tests reported in this paper are 
for ceiling panels only and were con- 
ducted with constancy of living room 
air temperature as a criterion of con- 
trol; if optimum comfort had been the 
criterion, the inside air temperature 
would have had to be varied as an 
inverse function of load. 

The tests cover the following com- 
binations of control: 

1. A room air temperature thermo- 
stat controlling on-and-off opera- 
tion of the gas burners in the 
boiler; 

2. Same as (1) except that a modu- 
‘ating room thermostat replaced 
the off-and-on device and the four 
gas burners were actuated in 
sequence; 

3. A room air thermostat was used 
with recirculation of water re- 
turning from the panels employed 
with parallel by-passing of a frac- 
tion of the return water so that 
a blend of hot water from the 
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boiler and cool return water was 
used at whatever temperatures 
were needed to carry the load; 

4. An outside temperature sensitive 
element replaced, the room air 
thermostat in controlling the 
three-way mixing valve; and 

5. The control system was actuated 
by outside air temperature with 
limit re-set from inside air tem- 
perature. 

Test results reported by the author 
showed periodicity of panel surface 
temperatures for both of the control 
methods using off-and-on operation of 
the burner. The period varied with 
the load and with the control method, 
but was in the order of two hours per 
cycle with a change in temperatures 
of the surface of approximately 6F. 

When control methods are used 
which permit regulation of energy in- 
put by blending recirculated water 
with boiler water at fixed temperature, 
the periodicity no longer occurs and 
stable control is, in general, realized; 
of three systems of this type which 
were tested, best results were ob- 
tained from the one using a modulat- 
ing room thermostat to fix the setting 
of a temperature sensitive element in 
the discharge line from the mixing 
valve; this element then controlled 
the position of the valve. 

The author reported that further 
control tests are under way during the 
present heating period using the same 
control methods by applying them to 
floor, wall and partition panels. 


Tolerance to Heat 


Dr. Willard Machle, New York, was 
the author of a paper “Human Toler- 
ance to Heat” resulting from studies 
at the Armored Medical Research 
Laboratory at Fort Knox from 1942 
to 1945. Dr. Machle stated that the 
ventilation, heating, and cooling mo 
working environments is often a com- 
promise between two opposing de- 
mands; first, to provide a working 
environment that will keep personnel 
fit to work and in satisfactory state 
of health; second, the requirement to 
maintain conditions necessitated by 
operations, material or equipment. 
Military requirements of recent years 
have largely determined the direction 
of investigations of thermal physi- 
ology. Certain of these studies bear 
directly upon industrial problems, and 
progress in the field has pointed up 
certain practical considerations which 
must enter into the design of any fu- 
ture investigations of human thermal 
exchange. 

The author then referred to the 
thermal equilibrium concept and the 
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basic equation of heat balance devel- 
oped at Pierce Laboratory. From this 
he developed a time rate approach to 
the equilibrium concept. 


Dehumidifier Rating 


Research on the problem of rating 
dehumidifying equipment intended for 
preservation of inactive vessels of the 
U. S. Navy was described by E. R. 
Queer and E. R. McLaughlin, profes- 
sor and assistant professor of engi- 
neering research, respectively, Engi- 
neering Experiment Station, The 
Pennsylvania State College, in a paper 
entitled “Rating Dynamic Dehumidifi- 
cation Equipment.” 

The chief purpose of the preserva- 
tion program is to economically main- 
tain the ships in a condition of readi- 
ness for 20 years or more in the event 
another national emergency should 
necessitate their quick return to ser- 
vice. Dehumidification, or the removal 
of moisture from the air, is the major 
new development in this program and 
it is the most notable of the various 
specific methods employed. 

In 1924 preliminary work was start- 
ed by the Navy with low humidity 
atmospheres aboard inactive sub- 
marines to prevent the electrical cir- 
cu‘ts from grounding. In this and sub- 
sequent work it was determined that 
if a 30% relative humidity atmosphere 
could be maintained within the vessel, 
the deleterious effects of excessive 
moisture would be arrested. Recent 
experience with test samples of un- 
treated and polished mild steel sus- 
pended for a prolonged period of two 
years in a dehumidificd atmosphere of 
30% relative humidity has confirmed 
previous results regarding corrosion. 
They have remained bright and per- 
fectly free of corrosion and dust. 

The recent study began in 1943, and 
since temperature control was not 
considered essential it was decided to 
continue with machines employing 
solid chemical desiccants. The main 
function of the machine, briefly stated, 
was to automatically remove water 
from the ship’s air, pass it overboard, 





4 


Newly-elected officers of the ASHVE installed at the Cleveland meeting. From left to right: president, Dr. B. M. Woods, 
University of California; first vice-president, Professor G. L. Tuve, Case School of Applied Science; second vice-president, 
A. E. Stacey, Jr., Carrier Corp.; treasurer, John F. Collins, Jr., National District Heating Association. 
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and return the dry air to the ship with 
sufficient pressure to assure adequate 
distribution of small quantities of air 
through the fire mains. 

Two different methods were used to 
measure the performance of the de- 
humidifiers. One was to measure the 
inlet and outlet air conditions, and 
determine, from a giant psychrometric 
chart, the performance in terms of 
water removed. The second method 
was to mount the whole machine on 
seales, the change in weight repre- 
senting change in water content of 
the sorbent. 

Tests were run at 15, 35, and 75% 
relative humidity at 40, 70 and 95F 
dry bulb temperatures, and at 0F and 
75%. the !ast to observe performance 
at low temperatures. The 35% tests 
were run because this is close to the 
normal operating condition on the 
ships once equilibrium is established. 
The 75% tests were to determine per- 
formance at the start of ship opera- 
tion when the humidity is high. The 
15% tests gave a third point to estab- 
lish curves. 

Two different types of machines 
were studied, one a single bed ma- 
chine operating with the reactivating 
air flowing in the same _ direction 
through the sorbent as air to be 
dried. the second employing two 
sorbent towers, one bed being reac- 
tivated while the other is adsorbing. 

In most cases other than at OF inlet 
temperature, the power consumption 
was less than 1 kw hr per lb of water 
removed. 


Odor Diffusion 


Dr. Richard L. Kuehner, bacteriolo- 
gist in the research department of 
York Corporation, was the author 
of a paper entitl:d “The Effects of 
moisture Content on the Diffusion of 
Odors in Air.’”’ During the past decade 
or so opposing views have been held 
as to the effect of moisture diffusion, 
one being that odor is stronger in dry 
than in moist air, the other just the 
reverse. The author conducted tests 





FEBRUARY, 1947, HEATING AND VENTILATING 


to determine which of these views 

was valid. 

Five types of odors were used, ag 
follows: (1) acetic acid, giving a hv. 
man body odor; (2) methyl acetate, 
the odor of which is that of decom. 
posing fruits and flowers; (3) igo. 
va'eric acid, with an odor of animal 
sweat and burning tobacco; (4) buty. 
ric acid, with a dairy product odor, 
and (5) pyridine, with the odor of de. 
composing meat. Measurements were 
made of the time required for each 
of these odors to diffuse to given dis. 
tances from the point of injection, 
under combinations of conditions with 
60F, 110F and 0 and 100% relative 
humidity. The author found that: 

1. Relative humidity exerts an un 

predictable effect on the ability 

of odors to permeate the atmos. 
phere. Three substances tested 

diffused more rapidly at 100% 

relative humidity than at 09%; 

with the other two, the reverse 

was true; 

2. Diffusion rates vary according to 
the difference between the vapor 
pressure cf the air and that of 
the odor, and 

3. The difference in rates of diffu- 
sion from 0% to 100% R.H. are 
so small that commercial design 
relative humidities from 45 to 
55% or from 75F to 85F dry bulb 
wou'd have no effect on the odor 
problem. 




















Suct'on Openings 


“Nature of Air Flow at Suction 
Openings” was the title of a paper by 
Dr.’ Allen D. Brandt, U. S. Public 
Health Service, Russell J. Steffy and 
Richard G. Huebscher, both the last 
being research assistants at the Amer- 
ican Society of Heating and Ventilat- 
ing Engineers Research Laboratory. 
This paper was the result of research 
carried on at the ASHVE Laboratory 
in cooperation with the U. S. Public 
Health Service, the work being done 
while Dr. Brandt was assigned to the 
laboratory by the Health Service. It 
is the second progress report on in- 
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vestigation of air flow at suction open- 
ings. 

The authors reviewed the earlier 
work on this subject, particularly that 
of Dalla Valle and Silverman. They 
then compared the results of the 
ASHVE investigation with those of 
Dalla Valle and Silverman and con- 
cluded that Dalla Va'le’s formula 
Q = V(10X* + A) adequately ex- 
pressed the flow retationship at un- 
flanged suction openings. (In this 
equation, Q = air flow in cfm; X = 
axial distance in feet from face of 
nood; V = velocity in fpm at axial 
distance; A = arca of hood in square 
feet). 

The authors reported that no simi- 
lar convenient and fairly accurate 
formula is applicable for flanged open- 
ings, but stated that the equation 
Q= V X (6X'*+ A) may be used 
for flang-d hoods. 


Air Contaminant Concentrations 


The “Methods Used in Determining 
the Health Hazards Arising From the 
Inhalation of: Various Chemicals” 
were discussed in a comprehensive 
paper presented by Dr. Francis F. 
Heyroth, of the Kettering Laboratory 
of Applied Physiology, College of 
Medicine, University of Cincinnati. 
The author's objective was to acquaint 
ventilating engineers with the meth- 
ods available for measuring the2 tox- 
icity of air borne contaminants, the 
reli.bility of the data secured by the 
various methods most frequently em- 
ployed, the manner in which agree- 
ment may be reached as to the maxi- 
mum allowable concentration of a 
given substance, and the sources of 
information that are available. 

The importance of securing quanti- 
tative data depends upon the recently 
appreciated fact that any toxic sub- 
stance may be absorbed up to a 
certain amount without inducing de- 
tectable harm. The margin between 
this limit and the amounts required 
to induce severe or fatal injury vary 
widely with the nature of the toxic 
agent. 

The author reviewed the research 
work done abroad as we!'l as that by 
American organizations and said that 
for many substances, two or more 
standards are needed; one so low that 
ho harm can result even when the 
period of exposure extends over every 
working day in the year, and the 
other, a higher one, applying only to 
shorter periods of exposure, such as 
May result from intermittent opera- 
tions or from leaks in equipment. 

Dr. Heyroth classified the three 
sources of data for setting maximum 
al‘owab!e concentrations as: field ob- 
Servations, experiments on animals, 
and experiments on human beings. He 
Said that experience demonstrated 
that the first method has great value 


when used with other methods involv- 
ing the experimental approach. 
Regarding animal experimentation, 
he said that this method offers the 
advantage that the new toxic agent 
may be studied in a large range of 
accurately known concentrations at 
wil’, and that the experiments may be 
conducted for any desired period of 
t:me from minutes to months. . 
However, us2 of animal experimenta- 
tion has certain limitations which 
are inherent in the variations in the 
response of individuals or different 
species of animals to exposure. For 
example, such experiments may yield 
not one, but a serfes of maximum 
allowable concentrations, each applic- 
able to a different species. 
According to Dr. Heyroth, human 
experimentation may be desirable af- 
ter a sufficient background of informa- 
tion has been obtained from animal 
experiments to make it safe. It is 
rarely feasible to employ this method 
to determine a maximum allowable 
concentration, s:nce this would neces- 
sitate the daily exposure of several 
men over prolonged periods. It is of 
value as a check upon the possibility 
that the value arrived at on the basis 
of animal experimentation may be 
grossly in error when applied to man, 
and added that experiments of this 
type are of especial value in apprais- 
ing the hazards of exposure in poorly 
ventilated quarters and for relatively 
brief periods to concentrations some- 
what in excess of that believed per- 
missib’e for prolong:d exposure. 


Large Warm Air Systems 


“Proposed Design Procedure for 
Large Mechanical Warm Air Heating 
Systems” was the title of a paper by 
S. Konzo, R. J. Martin, D. L. Levinson, 
and R. W. Roose, Special Research 
Professor, Assistant Professor, Gradu- 
ate Student, and Special Research 
Assistant, respectively, all of the 
University of Illinois. 

This proposed design procedure ap- 
plics to structures having a des‘gn 
heat loss greater than 150,000 Btu per 





hr, and in which a wide range of 
values of temperature rise, static pres- 
sures and other variab!es are offered 
in place of the fixed values given in 
an existing design manual for smaller 
installations. The accepted method of 
calculating the heat loss was followed 
by laying out a proposed duct system 
for both the warm air and return air 
sides of the system. The type of regis- 
ter and the desired throws and de- 
flections was specified on the layout, 
along with the types of fittings and 
the actual and equivalent lengths of 
each branchline from the bonnet to 
the register. 

By means of an easily read table, 
the bonnet design temperature can be 
selected along with the cfm require- 


ments for each space to be heated and 


their register air temperatures. A 
second table gave information from 
which to select the register size with- 
in a desired noise level range and its 
pressure loss based on the cfm and 
throw required. The duct work is 
then designed around the register loss 
and the size blower available or that 
is to bo selected. 

A step by step procedure was out- 
lined in which a number of tables 
were offered for use by the heating 
contractor. Eventually, if the simpli- 
fied proposal is adapted by the 
National Warm Air Heating and Air 
Conditioning Association, a work 
sheet wi'l be prepared to itemize the 
separate steps in the design pro- 
cedure. 


Dynamic Dehumidification 


“Dehumidification Methods and Ap- 
plications” were described and an- 
alyzed by John Everetts, Jr., consult- 
ing engineer. He defined static de- 
humidification as moisture removal by 
a container of sorbent material inside 
the enclosure to be treated, and 
dynamic dehumidification as that where 
air is circulated through a sorbent ma- 
terial automatically reactivated to 
maintain a continuous predetermined 
condition. 

The sorbents are eithzr so‘id or 





New officers of th: Naticnal Warm Air Heating and Air Conditioning Associa- 
tion, elected at Cleveland are, left to right, president, F. E. Mehrings, Meyer 
Furnace Co.; first vice-president, (not shown), Atlee Wise, The Wise Furnace 


Co.; second vice-president, C. S. Franke, American Furnace Co.; 


Georg 


Boeddener, secretary of the Association. 
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liquid, the former including silica gel, 
activated alumina and activated baux- 
ites for static dehumidification, and 
silica gel and activated alumina for 
dynamic demumidification. Among the 
liquid sorbents are lithium chloride 
and glycol, both important dynamic 
sorbents. 

In discussing mechanical refrigera- 
tion as compared with use of sorbents 
for dehumidification, Mr. Everetts 
said that if electrical energy is used 
to regenerate the sorbent as well as 
operate the mechanical refrigeration 
equipment then refrigeration is favored 
over a rather wide range of dehumidi- 
fication applications. However, if 
steam is used for regeneration of the 
sorbent and electric power is most 
practical for the refrigeration equip- 
ment, then dehumidification by sor- 
bents is the more economical. 

For a typical case, with entering air 
at 95F dry bulb, electric refrigeration, 
electric power at 1 cent per kw hr and 
steam at 30 cents per 1000 lb, using 
steam for regeneration and with sup- 
plementary electrically-operated me- 
chanical refrigeration where required, 
mechanical refrigeration is more eco- 
nomical than the sorbent method only 
when the delivered dry bulb is 70 or 
lower and the entering dew points are 
above 65F. All other conditions show 
the sorbent method to be more eco- 
nomical. 

The author concluded that the use 
of mechanical refrigeration is not 
very promising for dehumidification 
for most industrial and commercial 
applications unless steam is not avail- 
able for sorbent regeneration. 

A third method of attack on the 
moisture problem in such applications 
as warehouses, is to use heat to raise 
the dry bulb temperature in the space 
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and reduce the relative humidity to 
the desired level. This is not dehu- 
midification in any sense of the word 
because moisture has not been re- 
moved from the air. 

According to Mr. Everetts, the de- 
velopment of new sorbent materials 
and the more efficient use of sorbents 
is making dehumidification an indus- 
try comparable to those of heating, 
refrigeration and air conditioning. 


Germicidal Radiation 


Descriptions of (1) two new types of 
air samplers for collecting air-borne 
bacteria and determining their concen- 
trations, (2) results obtained in sam- 
pling air in various locations, and 
showing the bacteria per cubic foot of 
air and (3) the results of certain ger- 
micidal installations, were covered in 
a paper entitled “Determining and 
Reducing the Concentration of Air- 
Borne Micro-Organisms.” The authors 
were Matthew Luckiesh, director, and 
A. H. Taylor, physicist, both of General 
Electric’s Lighting Research Labora- 
tory. 

The authors found that there are 
many bacteria in dust on the floor and 
this is important since activity on the 
part of the occupants stirs the air and 


shows a great concentration of bac- 


teria at this time. 

One of the most important possible 
places of infection by air-borne bac- 
teria is the reception room of almost 
any doctor, where prospective patients 
wait for periods which may be one 
hour or longer. 

Tests were also conducted on the 
effectiveness of germicidal lamps in a 
number of locations. The authors re- 
ported that in some of the better in- 
stallations the following results were 
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obtained: three schools, reductions o 
45, 50 and 65%; dairy farm, cow barn, 
55%; calf barn, 70%; poultry house, 
75%. In several cases negative re 
sults were obtained; i.e., the concep. 
tration was greater when the lamps 
were on than when they were off. Ob. 
viously this result was due to factors 
which overshadowed the lethal effect 
of the lamps. In two schools where 
the tests showed the lamps to be in. 
effective the number of lamps in. 
stalled was less than recommended, 
In a nursery having a low ceiling the 
lamps were installed only about 1 ft 
below the ceiling. This clearance is 
too sma!l for effective irradiation. 

The authors reported that the most 
efficient installation will be one which 
concentrates the maximum amount of 
energy in the upper air of the room, 
projecting it across the room so as to 
produce lethal dosages throughout the 
volume of air irradiated. If too much 
of the energy strikes the ceiling the 
installation will be inefficient for too 
much of the energy will be absorbed 
without irradiating a large volume of 
air. Circulation of air in the room is 
essential for the irradiated upper air 
must return to the lower occupied 
region in order to reduce the concen- 
tration of organisms in the breathed 
air. The maximum amount of energy 
which can be used in an occupied en- 
c‘osure is limited by the permissable 
intensity of reflected energy reaching 
the eyes of persons in the room. Ten- 
tatively the safe values appear to be 
0.5 and 0.1 microwatt per square cen- 
timeter for 8 hour and 24 hour occu- 
pancy, respectively. 

If germicidal lamps of adequate 
wattage and number are properly in- 
stalled, then a worth while reduction 
in air-borne organisms results. 





A view of a small portion of the 7th International Heating and Ventilating Exposition at Cleveland 
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Failure to Co-operate with the Future 


T. W. REYNOLDS 


Chief, Air Conditioning Division, 
Abbott, Merkt & Co., Engineers, New York 


The author relates many ways in which shortsighted- 
ness or unusual conditions result in inadequate or 
obsolescent piping which is unable to keep pace 
with plant growth. 


NE of the besetting sins of many industrial 

plants, in fact of most any enterprise, is failure 
to provide for the future. This may come about 
through lack of thought or of vision, or there may 
even be a selfish indifference to a situation which may 
find one not present when it arrives, for absence of 
body is better than presence of mind. 

There come to mind a few instances of failure to 
cooperate with the future. In 1939 World’s Fair at 
New York had the well known Perisphere, a huge ball 
without a toilet. Patrons viewed the wonderful scene 
below from the revolving platform inside the ball and 
though the scene depicted The World of Tomorrow, 
there was said to be no need for a washroom in a 
structure where patrons came and went within a space 
of four minutes. And there were to be no workmen 
within the space between the inner and outer shells 
from which lighting effects were directed. However, 
there were workmen and many of them around these 
lights, but the descent to other buildings was of too 
protracted a nature for nature itself. The huge con- 
crete basin at the fountain below could not very well 
be dug up for a sewer, so the inner space between the 
two shells with all its vast ramifications soon devel- 
oped its own atmosphere. It was even suspected that 
the air conditioning fans were sometimes used in an 
unusual way. 

The Perisphere was not to be heated. It was a sum- 
mer affair. Be that as it may, the foresight of one 
individual procured the laying of a substantial gas 
main through the courtesy of the Gas Company just 
in time before the concrete of the basin was poured. 
The end of the main was terminated at one of the sup- 
porting columns. Artists produced The World of To- 
morrow, but as cold weather came, skill of fingers 
was deadened by numbness. However, their cry for 
heat was soon satisfied by the Gas Company who ex- 
tended the gas line to gas unit heaters within the ball, 
which heaters they rented to the Fair. A tarpaulin 
was placed overall just above the working space to 
avoid heating the entire World and while the gas fumes 
were not all that might be desired, the atmosphere was 
better than within the two shells and the workers of 
the World were content. 

It has long been a practice for some engineers to 
foresee the inevitable and specify the heavier weights 
M certain sizes of pipes for underground usage and 
even for concealed services. True, that where corrosion 
Is accelerated, the additional wall thickness is of doubt- 
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ful value, but for most cases its use seems commend- 
able, since the cost in place is but slightly affected. 
Even as the writer pauses to gaze thoughtfully upward 
in his lofty skyscraper office, there appears overhead 
a hole in the ceiling of the set back, a hole growing 
bigger with the days and the number of workmen try- 
ing to find the cause of the trouble, altogether form- 
ing a timely incident which seems in keeping with the 
subject in hand. 

Today the answer was found, the reason why water 
came down on a thoroughly wet day from a ceiling 
light fixture whenever the writer pulled the chain to 
this fixture. The workmen have just removed from 
the hole a horizontal section of galvanized steel leader 
pipe installed 17 years ago with the seam at the top 
all corroded away just above the light fixture. What 
had added to the puzzlement heretofore had been the 
absence of leakage from the pipe when left exposed 
on drizzly days, but with plenty of leakage as soon 
as the hole was closed up and a good downpour came 
along, during which time there was enough water to fill 
the bore of the horizontal pipe and to flow out of its 
corroded top. 

Had this horizontal piece been of greater wall thick- 
ness, would it have lasted proportionately longer? 
Possibly so; the writer has his limitations and knows 
not. But he does know that never before has he been 
sprinkled when pulling a chain to that kind of fixture. 
Never before has he seen corrosion of this type in 
the top of a pipe where water runs less often than in 
the bottom. And never before has he seen corrosion 
of any type in a leader pipe. 

Many short cuts in piping layouts were learned dur- 
ing the war, for one could not wait for machinery lay- 
outs, let alone their detailed location and sizes of 
outlets for their various piping services. The quickest 
way and what finally proved the safest bet was a pipe 
line for each service as run down each bay with at 
least one outlet per bay. In this way, engineering was 
quickened and its cost lessened. In like manner it was 
found that pipe sizes could be guessed as to possible 
minimum or maximum. Selection of top sizes were 
then quickly made with savings in engineering cost at 
least as great as any saving in material that might 
have been realized in some cases by calculating the 
precise size. 

Exterior piping for an extensive group of am- 
munition plants was estimated in one day and carloads 
of pipe were soon on their way. Each service was laid 
out separately on tracing paper without regard to the 
other. Each was quickly sized in a liberal manner 
and with a factor of safety, since it was realized that 
pipe of certain sizes cost the same to lay and connect. 
Then the several layouts were laid over one another 
and co-ordinated in the same trench with the service 
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most important, or juggled about in a give and take 
to find a common trench. And sometimes the longest 
way round for some particular service gave the least 
cost, considering trenches and the service as a whole. 
Likewise the running of pipes within a structure may 
best be determined, not by the least amount of pipe, 
but by grouping for hangers, scaffolding and concen- 
tration of labor. Appearance is of course best served 
in this manner. 

Of course, right now, the customary material for a 
particular service has undergone some strange quirks, 
according to the job, its location and the time when 
needed. When one foregoes the specifying of non-cor- 
rosive pipe for corrosive drainage, due to contemplated 
scarcity, and is therefore content with ordinary cast 
iron pipe, he may be surprised if later during con- 
struction the usual is not obtainable and that the 
special pipe is. Aluminum sheets all of one gauge were 
quickly gathered for ducts on one job before the supply 
was exhausted. The additional cost of aluminum over 
galvanized iron was $15,000 and had to be taken all in 
the heaviest gauge. Specifications, in this case, mean 
nothing as to lighter gauges being suitable for the 
smaller ducts. 

A leading manufacturer of valves has in recent 
times published a number of very useful charts show- 
ing the correct use of valves for each kind of service. 
These charts are good business, but they are true 
requirements and helpful reminders to the busy en- 
gineer of just where valves are needed. In general, 
they show us that too often have we avoided the use 
of pipe for by-passes which at some future time might 
well have saved costly shut downs. 

In the usual industrial plants, drains and any other 
services, laid below floors or in hung ceilings, should 
be spaced at regular intervals with plugged outlets 
provided at strategic points. Every attempt should be 
made in these days to provide a reserve even beyond 
the contemplated future with its expansion and shift- 
ing of departments, or even change in quality and/or 
kind of product. Buildings may extend vertically or 
horizontally to any points of the compass, except on 
street or fixed property lines, as many a department 
store has learned to its sorrow. Asa rule, air condition- 
ing units and other services in department stores have 
been placed on other than permanent walls. It is desir- 
able when changes are made to see that such units 
(together with their connecting chilled water risers) 
are established on store walls which are fixed in 
permanence by the streets they abut. 

So the engineer should consider many things about 
the future when designing. If it is an industrial plant, 
a compressed air main to the new building may not be 
thought necessary, but where services go underground 
it is well to lay it now and as a rule compressed air is 
finally required. Are all of the important main services 
in duplicate? This is the practice of the Ford Co. Are 
there sill cocks all around the exterior? No one car- 
ries water today and lawns and flower gardens usually 
are planned for most modern plants. Are the water 
lines and condensate returns amply sized to decrease 
pumping costs and the last named arranged for inclu- 
sion of all possible future return of the pure water of 
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condensate and its contained heat? Are mains provided 
and with outlets for attachment of portable units for 
spot heating where occasional or temporary production 
may take place? Avoid now the later interference that 
may come about with existing ducts, conduits, piping, 
machinery and structure designed with no thought of 
piping which might later be run. Structures of today 


are closely built with no space for unthought of 
utilities. 


Need one point out that it costs money to tear down | 


hung ceilings and break into masonry of walls and 
floors, to pump condensate overhead when floors can 


not be torn up and to add a lot of additional piping, 
insulation and valves because of afterthoughts. All of 


these add to the collection of dust, crowd the plant, 


tend to lessen housecleaning throughout the plant, de | 
tract from appearance and light, both natural and | 


artificial, and oppress one as they bear down on head- 
room. Thermal losses of distribution, pick up load, 
operation and depreciation are all increased. Main- 
tenance is also increased due to more piping, insula- 
tion, and valves, and joints to keep tight. Heat from 
additional piping and lighting add to discomfort and 
lost time and as a rule result in increasing first the 
thickness of insulation, next the addition of fans to 
stir up the heat and finally more fans to remove the 
heat. 

Hidden costs of engineering, accounting and discus- 
sion go up as changes are made. Work around existing 
interferences becomes involved, must be done in steps 
and at overtime rates, or under operating conditions, 
while employees idle during shut downs or while 
watching the work. 

Residences relatively of minor importance in the 
way of structures, collectively become of magnitude. 
Are there sill cocks each side of the house, a riser or 
risers to the attic which may some day be heated. Are 
there two bath rooms or at least roughing in for a 


second bath. The writer only put one in the house he | 








planned to finish his days in, but for reasons of no | 
detriment to the house desires now to sell. In ten | 


years one’s desires are apt to change, but a house of 
fair proportions does not sell so well when equipped 
with only one bath. 

The steam piping is down in the basement. If it is 
a new house, will there be several circuits for good 
balancing, or one long drawn out affair? The saving 
made by the latter method is of no consequence and is 
usually offset by the contractors lost time in his at- 
tempts to balance and adjust the system with conse 
quent loss of good will and non-repeat orders, or no 
recommendation to others. Expensive equipment is 
only rendered more or less useless by niggardly saving 
on piping. A contractor who does poor work must work 
entirely on a price basis, risk a lot of capital for 4 
small profit, and estimate many jobs he does not get. 
Such a contractor is on his way out. 

Unfortunately, today there appears a tendency to 
discount the future, as well as a tendency to care but 
little about things of lasting quality. There was a time 
when one required that a pair of shoes last three years, 
but now there are many who would rather have three 
pair of shoes during the same three years. 
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BATTLE OF THE FUELS 


renewed in fury as coal strikes, gas overloads, 
new processes throw weight into fray. 


Coal is still the dominant fuel, but its position is 

increasingly jeopardized by the switching to other 
fuels for economic, service, or convenience reasons on 
the part of railroads, power companies, industrial, and 
domestic customers. With assurance of coal supplies, 
accelerated coal burning research, and diminishing 
resources of other fuels, this trend may be reversed 
in the long range future; according to a Business 
Week report. 
@ STATISTICS. — For instance, in 1940 only 1% of 
freight was carried under power other than coal. In 
1946 12% was so carried. Actually, these figures are 
relative since the railroads used 60 million tons of coal 
in 1946, against 52 million tons in 1940. 

All but 7% of utilities fuel in other than hydro- 
electric plants was coal in 1920. In 1946, this figure 
jumped to 22%. The 51.6% of electric power, includ- 
ing hydroelectric, which was derived from coal in 1945 
dropped to 49% in 1946, Federal Power Commission 
statistics show that coal accounted for 51.6% of all 
power in 1945, oil 3.5% and gas 3.38% with water 
pewer accounting for 35.9% of the power produced. 

Similarly, domestic heating installations using other 
than coal jumped from 22.5% in 1940 to 73% in 1946. 

U. S. Bureau of Mines reports the following trends 
in mineral fuels production in 1946 against 1945: 


Oil (Crude production) .......... + 1.2% 

(All oils demand) .................. —1.3% 
ED BG sstiniitrasisisnriinniersicnne + 4% 
Bituminous Coal .................000000 — 8.6% 
SID citcintenisirinsiisicniiniennnaiiaiacn + 10% 
MED sdeiiatiineusiteiatabedenamimtssiendiaaiin — 14% 


* GASIFICATION.—Preliminary results of gasification 
tests of rice and barley anthracite in an oxygen-blown 
Wellman-Galusha gas producer at Consolidated Mining 
and Smelting Company of Canada, Ltd., were optimis- 
tic. Dr. C. C. Wright of Pennsylvania State College 
concludes that anthracite can be satisfactorily gasified 
with oxygen and steam to yield a raw synthesis gas 
for use in making synthetic ammonia, methanol and 
gasoline. 

Underground gasification experiments at the Gorgas 
Mines of Alabama Power Company (H&V:12:46 :p116) 
have been resumed with Bureau of Mines cooperation. 
In this experiment a peninsular coal vein is cut off 
from the main deposit and two 6-ft tunnels driven in 
approximately 30 ft apart to 150 ft depth connected 
at the deep end to form a U-shaped chamber. The coal 
will be ignited in the cross tunnel and a blower will 
Circulate air in the U system while the gases produced 
Will be collected and used as fuel in the power com- 
Pany’s steam electric plant one mile distant. The use 
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of oxygen in this system would boost production about 
50%. 

© OXYGEN.—A key to commercial gasification of an- 
thracite and other coals may be found in the increas- 
ing production of low cost oxygen. A $15 million plant 
in Brownsville, Texas will use the Hydrocol process 
and produce oxygen in quantity for its own use. 
The Wall Street Journal says that American industry 
will bet about $100 million in new plants that cheap 
oxygen will be a commercially important and profit- 
able item. Plants are planned by Standard Oil of New 
Jersey, ($30 million), Standard Oil of Indiana ($30 
to $45 million), Gulf Oil, Air Reduction, Koppers and 
others. Mass produced oxygen will sell at about $3.00 
a ton (23,500 cu ft) compared to a present cost of 
about $70.00 per ton when oxygen is purchased by the 
cubic foot. Cheap oxygen can be used in the manu- 
facture of steel and in conversion of natural gas to 
gasoline, as well as in the gasification of coal and 
lignite. 

@e RESEARCH.—Further evidence that coal is not 
ready to give up without a struggle is seen in 
an appropriation by Bituminous Coal Research of 
$447,000 in their budget for research for 1947. This 
is in addition to gas turbine locomotive research 
(H&V:1:47:p91) and is higher by $72,200 than the 
1246 allotment. These funds are voluntary contribu- 
tions by coal companies, associations, railroads and 
equipment manufacturers. Projects in 1947 will in- 
clude six on railroad utilization, 15 on residential, 8 
or industrial steam and non-steam, two on mining 
and preparation. 

Secretary of the Interior J. H. Krug announced on 

January 10 that, following the unanimous recommend- 
ation of the Advisory Committee of the Anthracite 
Research Laboratory, a site in the city of Hazleton 
had been selected for the Bureau of Mines’ new 
$450,000 research laboratory. The site, consisting of 
a 20 acre tract with actual building expected to start 
before the end of the government’s current fiscal year 
on June 30, 1947. When completed the Federal Lab- 
oratory will be manned by approximately 30 engineers 
and technical assistants who will conduct research 
work on mining, preparation and utilization of an- 
thracite. 
@ GAS LOAD.—The seasonal load factor and popular- 
ity of residential gas heating is giving some gas pro- 
ducers trouble. Long Island Lighting and Brooklyn 
Union Gas, according to a New York Times report, 
fear a pressure drop in cold weather should the tem- 
perature remain for any considerable period below 10F. 
Brooklyn Union is building two $10 million additions 
toe its facilities to handle a 33% increase in number 
of house heating customers and 10 to 15% increase 
in commercial users in 1947. The number of new cus- 
tomers added by Long Island Lighting in 1946 is equal 
to all former customers. 
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@ CASE FOR OIL.— The case for oil has been ably 
siated by G. T. Kaufman, technical secretary, Oil Heat 
Institute, speaking before the Management Division 
ot the Real Estate Board of New York. Mr. Kaufman 
pointed out that oil at 64%4c a gallon is equivalent to 
coal at $10.66 a ton on the basis of Btu’s delivered. 
This figure does not take into account either the cost 
of conversion (Oil-to-coal conversion is expensive, too, 
seys Mr. Kaufman) or economies other than in fuel 
consumption. 

Building for coal, says Mr. Kaufman, traditionally 
locates boiler and operating space in expensive areas 
of the building. Coal storage and ash removal space 
are also items to be considered. Mr. Kaufman con- 
tends that if oil burner efficiency is maintained with 
periodic gas analyses and flue temperature control, the 
responsiveness, cleanliness, economy and other advan- 
tages in the use of oil make it the logical fuel for large 
buildings. 

Mr. Kaufman emphasized the misleading character 
of the oft-quoted statistics of our diminishing oil sup- 
ply. Present reserves, he says, are 20 billion barrels. 
These are “touchable” reserves in present drillings 
and are sufficient for 14 years’ supply. On the same 
basis, he points out our natural resources in zine will 
last only 19 years, gold 14 years, lead 12 years, alumi- 
num 9 years, antimony 4 years, silver 11 years, while 
tungsten, platinum, mercury, asbestos, manganese and 
nickel are virtually exhausted already. These are 
Bureau of Mines figures. Mr. Kaufman says that our 
supplies of oil will be augmented by secondary meth- 
ods of extraction (such as water flooding), by new 
drillings, discovery of new formations, and new meth- 
ods of extraction of oil from oil shale. The latter item 
alone, he says, would supply our needs for 65 years.: 
e PROTOTYPE BURNER.—The need for a standard 
means of determining the burning qualities of fuel 
oils has resulted in the construction of the first com- 
bustion comparator, to be known as the Combustion 
Reference Test Unit, Oil-Heat Institute of America 
announced following the regular quarterly meeting of 
its board of directors in New York. 

In times past it has been possible to determine the 
burning qualities of fuel oils by analyses of their 
chemical and physical properties. But present day oils 
having almost identical properties by analysis may 
have quite different burning qualities. Nowadays to 
tell how an oil will burn it must be burned, and here- 
tofore this has been troublesome because there have 
been no standard burning tests or burning apparatus. 
There was need for a standard apparatus in which to 
burn the oil to be tested, prescribed conditions under 
which to conduct the burning tests, and a scale to 
measure how well or how poorly the oil burned. It is 
this need that the Combustion Reference Test Unit 
will fill. 

First expression of the need for a standard of fuel- 
cil burning quality was made several years ago by 
Dr. Leslie C. Beard, Jr. of Socony-Vacuum Oil Com- 
pany. He said he thought great good would be accom- 
plished if burner manufacturers could design and 
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build a standard burner for testing the suitability of 
oils for burning in various types of burners. The 
burner manufacturers picked up this suggestion and 
turned it over to the Engineering Committee of Qi]. | 
Heat Institute, where a subcommittee was appointed 
tc design and build such a unit. The subcommittee 
produced the Combustion Reference Test Unit, and 
they have found in their preliminary tests that they 
have created not only a means for testing the burning 
qualities of fuel oils but a means also for making com- 
parative tests of the performance characteristics of 
various oil burner component parts. Such comparisons 
they found could readily be accomplished by running 
parallel tests of known and unknown parts using 
identical oils of known specifications. To develop this 
unit to its fullest extent the Directors of Oil-Heat In- 
stitute have voted to appropriate additional funds to 
employ an independent research laboratory to explore 
all possible fields of usefullness for the unit, and to 
prescribe procedures for its proper use as a fuel oil 
testing apparatus and a burner parts comparator. It 
is anticipated that when its possible uses have been 
fully established the unit will have wide acceptance 
by all organizations having to do with the production, 
marketing, testing and burning of fuel oils as well as 
producers of equipment. 

@ SOLAR HEAT.—Massachusetts Institute of Technol- 
ogy has been authorized by CPA to build an experi- 
mental house for research in solar heat and heating 
homes with heat from the sun, and to obtain solar heat [ 
storage data. 

The M.I.T. solar house is designed as a one-story 
structure with a flat, sloping roof no basement, and 
an extremely large window area. M.I.T. describes the 
project as “part of a research program for heating 
homes with only solar energy, to save critical mate- 
rials and fuel by eliminating conventional type heat- | 
ing systems. Data obtained in experiments this winter © 
will be of value in solar housing design.” 

The roof and floor of the building will be insulated 
with eight inches of rock wool. Wall space that is not 
taken up by big double glazed windows of clear glass | 
will be insulated with four inches of rock wool. 








ATOMIC LABORATORY 


to be built at Schenectady, New York. Industrial 
use of atomic power seen as nearer realization. 


The War Department has announced plans for the 
establishment of a $20 million nuclear research 
laboratory near Schenectady, New York, for the study 
of power generation from atomic energy. 

Major General L. R. Groves, Chief of the Manhattan 
Project, stated that the General Electric Company, — 
under a contract made several months ago, would 
operate the nuclear power research center and is serv’ — 
ing as the prime contractor for design and construc | 
tion 
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e FOURTH. — “Named The Knolls Atomic Power 
Laboratory, this will be the fourth in the network of 
laboratories established by the Manhattan Project to 
further nuclear research,” said General Groves. “The 
work on this program began many months ago and will 
be transferred to the Atomic Energy Commission as 
a part of the broad peacetime development program. 

“The Clinton Laboratory at Oak Ridge and the 

Argonne National Laboratory at Chicago are already 
carrying out broad research programs, with both 
educational institutions and industrial organizations 
participating. Work has been started on the Brook- 
haven National Laboratory on Long Island, which will 
be operated by a corporation formed by nine of the 
major eastern universities. 
e SCOPE. — “Research work in all phases of atomic 
power development will be carried on in the Knolls 
Atomic Power Laboratory. In addition research on 
specific problems in connection with the operation of 
Hanford Engineer Works, operated by General Elec- 
tric’s Chemical Department will be carried out in the 
new facility.” 

Land for the Knolls Atomic Power Laboratory will 
be provided by General Electric Company adjoining 
the site of the huge new General Electric Research 
Laboratory now under construction where the com- 
pany’s fundamental research in other fields will be 
concentrated. Although the two laboratories will be 
operated together, the Government-sponsored Atomic 
Power Laboratory will be separate from the General 
Electric Research Laboratory. 

e SUPERVISION.—Dr. C. G. Suits, vice-president and 
director of research for GE, will have general super- 
vision of the nuclear study program. Responsibility 
for the atomic power pile project, which is the prin- 
cipal activity of the new government sponsored 
laboratory, has been assigned to Dr. Kenneth H. 
Kingdon, senior General Electric physicist who with 
Dr. Pollock was one of the first physicists to work on 
the isolation of Uranium 235. Dr. Kingdon has been 
with the General Electric Research Laboratory since 
1920 where his chief work has been on electron emis- 
sion, radio tubes, thyratrons, and in recent years on 
nuclear research. He worked at Berkeley with Dr. 
E. O. Lawrence in the development of the Electro- 
Magnetic Plant for separation of uranium 235. During 
both World War I and World War II Dr. Kingdon made 
large contributions in the anti-submarine field. 

¢ FIELDS.—“Basic nuclear reactions and the theory 
of uranium fission are in the field of physics,” said 
Dr. Kingdon, “but the detailed study of the problems 
of construction of an atomic power reactor for power 
production involves major contributions from chem- 
istry, chemical engineering, metallurgy, electrical and 
mechanical engineering. 

“For this reason, scientists specializing in these 
fields will compose a considerable proportion of the 
group working on the new program. In addition, the 
resources of the many engineering divisions of the 
General Electric Company will be employed on the 
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project. The General Engineering and Consulting 
Laboratory under Vice-president D. C. Prince will 
undertake an extensive engineering activity on atomic 
power plants. This work is being coordinated with the 
research program by Mr. C. W. LaPierre.” 

e CONSULTANTS.—Dr. Suits announced that a number 
of scientists who played important roles in the earlier 
work of the Manhattan Project have been retained by 
General Electric as consultants for this work. Among 
these are: Dr. Hans A. Bethe, Cornell University; 
Dr. Glenn Seaborg, University of California; Dr. E. O. 
Lawrence, University of California; Dr. W. Zinn, 
Argonne National Laboratory; Dr. Warren K. Lewis, 
Massachusetts Institute of Technology; and Dr. Eugene, 
P. Wigner, research director, Clinton Laboratories, on 
leave from Princeton University. 

e FACILITIES. — In addition to chemical, physical, 
metallurgical, and chemical engineering laboratories, 
special facilities are planned in the new Atomic Power 
Laboratory. Among these are a uranium reactor for 
the experimental production of atomic power, powerful 
atom smashers, and a “hot” chemistry laboratory, 
where the reactions involving radiation from radio- 
active materials may be studied. 

e STAFF.—Dr. Suits reports that about 450 scientists 
and some 1600 technicians will be required when the 
combined activities of the two laboratories are in full 
operation. A number of scientists from other labora- 
tories of the Manhattan Engineer District have already 
joined the General Electric staff, and additional physic- 
ists, chemists, metallurgists and engineers will be 
added to the project in the immediate future. 

As part of the nuclear research program a branch 
of the company’s research laboratory has been estab- 
lished at Richland, Washington in the Hanford Engineer 
Works of the Manhattan Project. Dr. W. D. Coolidge, 
formerly director of the General Electric Research 
Laboratory has taken charge of this laboratory at 
Richland. 

Administration of the contract with the General 
Electric Company and coordination of the work at 
the Knolls Atomic Power Laboratory with other 
Manhattan Project work will be accomplished by the 
Schenectady Area of the Manhattan District. Mr. L. E. 
Johnston, who has been with the Corps of Engineers 
since 1934 and was a wartime officer with the Manhat- 
tan Project has been appointed Area Engineer. 

e OUTLOOK.—Discussing the outlook for atomic power 
in industry, H. R. Austin, president of The M. W. 
Kellogg Company, process engineers and industrial 
plant builders of Jersey City, N. J. and New York, 
N. Y., said in a recent statement; “It is reasonable 
to assume that there will be practical applications 
of atomic power in industry within the foreseeable 
future. Many problems, of course, remain to be solved 
and the task is one that requires the combined coopera- 
tive efforts of both scientists and engineers.” 

e CLINTON PILE. — Examining these problems, Mr. 
Austin reviewed the major current developments in 
this direction at the Clinton Laboratories, Oak Ridge, 
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Tenn., in which his company’s wartime subsidary, The 
Kellex Corporation which engineered the K-25 plant at 
Oak Ridge, Tennessee, a major source of Uranium 235 
for the atom bomb. is playing an important role. He 
pointed out that the Clinton Laboratory, operated by 
The Monsanto Chemical Company for the Manhattan 
District has under way a program of pile research 
which it is expected will lead to the development of 
an experimental power pile and a research pile. The 
latter will permit the study of fundamental nuclear 
phenomena and the stability of materials and their 
operating pile conditions both of which are essential 
factors in the development of a commercial power pile. 

Because of its wide engineering experience on the 


“K-25 plant at Oak Ridge, the Kellex Corporation was 


chosen to cooperate in the development of the research 
pile and has the responsibility for translating the basic 
information developed by the scientists and engineers 
of Clinton Laboratories into the final engineering 
design. The magnitude of this task will make it 
necessary for the Kellex Corporation to employ a 
complete engineering staff at the Clinton Laboratory. 
e N. E. COUNCIL. — Atomic energy is held possible 
within five years, in the opinion of the Atomic Energy 
Committee of the New England Council, which has 
been conducting an extended investigation of the sub- 
ject. And it recommends the use of Federal funds to 
aid research, calling it “one kind of government financ- 
ing that we cannot afford to curtail, whatever may be 
the national policy along general lines of retrenchment 
and economy. 

This new source of power should be particularly 
attractive to certain types of industry needing great 
quantities of heat according to the committee which 
believes that electric power can be produced from 
atomic piles at a cost comparable with that of the most 
modern high pressure steam central stations, and that 
with further research and development eventual cost 
may go well below present production costs. The com- 
mittee is headed by William Webster, vice-president 
of the New England Power Association, Dr. Karl T. 
Compton, president of Massachusettes Institute of 
Technology, Bradley Dewey, president of the American 
Chemical Society, Frederick S. Blackall, Jr., president 
of the Taft-Pierce Manufacturing Company, and 


Chester M. Alter, dean of the Boston University 
Graduate School. 





GLYCOL VAPORS 


and ultraviolet radiation still in experimental 
stage as air disinfectants, USPHS officer warns. 


Dr. R. E. Dyer, Director of the National Institute 
oi Health, U. S. Public Health Service, has issued the 
fcllowing statement on the use of glycols and ultra- 
violet, radiation in the control of airborne infections, 
to’answer numerous inquiries from the public: 

@ WIDE INTEREST.-— During the past few months, 
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several articles have appeared in the public press rela- 
tive to the possible efficacy of glycol vapors and ultra- 
violet radiation in reducing certain infectious diseases, 
particularly upper respiratory diseases, such as the 
common cold. Due to the fact that many inquiries 
have been made as to the possibility of using one or 
both of these methods in public buildings, it is felt 
that a statement at this time should be made concern- 
ing the use of such installations. 

e NOT CONCLUSIVE.-— Committees of the National 
Research Council and the American Public Health 
Association have studied and reviewed the data on 
such installations. Within the past several weeks, 
these two committees separately have submitted re- 
ports. Both of these committees feel that the use of 
either glycol vapors or ultraviolet radiation is still 
purely in the experimental stage and that the data 
collected so far do not warrant the installation of such 
equipment in public buildings and industry in the hope 
of cutting down upper respiratory infection. The U. S. 
Public Health Service, through its research organiza- 
tion, the National Institute of Health, has conducted 
rather extensive studies of both glycol vapors and 
ultraviolet radiation and fully concurs in the reports 
and recommendations made by the committees of the 
National Research Council and the American Public 
Health Association. It must be emphasized that direct 
unshielded ultraviolet radiation of sufficient intensity 
te kill microorganisms in the air is also harmful to 
the eyes and exposed skins of humans. These observa- 
tions are not intended to indicate that the future will 
or will not disclose new public health values in the 
application of either glycols or ultraviolet radiation. 
Much experimentation is needed, however, before a 
decision can be made as to whether such application 
may or may not be warranted. 





POLLEN STUDY 


of United States to combat hay fever. 


A research council to study pollen distribution 
throughout the nation in an effort to help hay-fever 
sufferers is being set up by the American Academy of 
Allergy. 

e PLAN.—The plan calls for the formation of three 
major divisions to deal with aeroallergens, foods and 
drugs, and pharmaceuticals. The first subject to be 
studied will be aeroallergens—air-borne substances 
causing allergies. Sub-committees will deal with four 
major divisions of allergens—pollens, molds, dust and 
miscellaneous allergens, and air processing. 

e MAP.—Among the projects the sub-committees will 
prepare will be a daily pollen-count map to be made in 
cooperation with the United States Weather Bureau. 
The map will be offered to newspapers for publication. 

The academy has allocated $1,000 for initial admini- 
strative expenses of the new group. Additional financ- 
ing will be sought from foundations and private con- 
tributors. 
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NOTE: New equipment introduced at the 7th International Heating 
and Ventilating Exposition is described elsewhere in this issue. 


Steam Trap 
NAME—Hoffman series 600 inverted 
bucket trap. 

PuRPOSE—To drain condensate from 
a steam line. 

FEATURES — All working parts are 
connected to the bonnet and are 
removable with it for servicing, 





without breaking the pipe connec- 
tions. Bucket and lever arm and 
seat are of brass while the body 
and bonnet are of gray iron. By a 
simple change in the size of valve 
seat, it can be adapted to various 
pressures. Straight through pipe 
connections permit close to floor 
installations. 

MADE By—Hoffman Specialty Co., 
1001 York Street, Indianpolis 7, 


Ind. ———— 





Pump Drive Motor 


NAME—GE tri-clad induction mo- 
tor. 

PURPOSE—Vertical motor designed 
specifically for pump drives. 
FEATURES—A controlled system of 
lubrication permits the proper 
amount of oil to flow through bear- 
ings. Bearings are protected from 
rust during standby periods be- 
cause the oil level is above the top 
of the balls. Bearings, punchings 
and windings are cooled by a double- 
end ventilation system which draws 
in air at both ends of the motor 
and discharges it through openings 
in the stator frame. Adjustment of 
the pump shaft is accomplished by 
means of the locking nut on top of 
the coupling. Rotor windings in all 
ratings are said to provide suitable 





starting torque with low starting 
current needed for full voltage 
starting. Complete rotor is dynam- 
ically balanced to reduce vibration 
and bearing wear. Hollow shaft de- 
signed to be rigid. 

SIZES AND CAPACITIES—Available in 
ratings from 1 to 500 hp and at all 
speeds and frequencies. 

MADE By — General Electric Co., 
Schenectady, N. Y. 271 


Register 


NAME—Minneapolis-Honeywell air 
conditioning register. 
PurRPOosE—Air outlet for use with 
domestic forced warm air heating 
systems. 

FEATURES — Manual shut-off con- 





trols the air supply volume at the 
register. Air is claimed to be evenly 
distributed over the entire face of 
the register. Register has a curved 
extension front and adjustable dif- 
fusion vanes so that air can be dis- 
tributed in any room regardless of 
shape. An operating lever project- 
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ing through the center is used to 
change the amount of opening of 
the volume control blades. Makers 
claim that need for balancing damp- 
ers in duct work has been eliminated. 
MADE By — Minneapolis-Honeywell 
Regulator Co., 2753 4th Ave. S., 
Minneapolis 8, Minn. ___...--------- 272 





Tube Coupling 
NAME—Uniflare tube coupling. 
PuRPOSE — For joining lengths of 
tubing. ’ 
FEATURES—Plain end tubing is in- 





serted in the fitting and made up 
in the conventional manner. Tube is 
self-extruded and self-flared by the 
wrench action in bringing the coup- 
ling together. 


SIZES AND CAPACITIES — In sizes 


from 1% to 3% in. 
MADE By—Brockway Co., Nauga- 
tuck, Conn... : — 





Adhesive 


NAME—Du Pont No. 4665 cement. 
PuRPOSE—Industrial adhesive. 
FEATURES—Adhesive is said to be 
tough and flexible and suitable for 
bonding metal coils and metal 
sheets, to wood, plastics, vulcanized 
synthetic and natural rubbers. Al- 
though insoluble in water, its bond 
strength is lowered by the con- 
tinued immersion. However, orig- 
inal bond strength is gained after 
removal from water. Dried ad- 
hesive film is resistant to dilute 
alkalies, acids and corrosive salt 
solutions. 

LITERATURE AVAILABLE — Booklet 
A-6031. 

MADE By — E. I. du Pont de 
Nemours and Co., Inc., Finishes 
Div., Wilmington 98, Del............. 274 
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Boiler 


NAME—Pacific Plate-Flue boiler. 
PuRPOSE—Oil or gas fired boilers 
for home heating. 

FEATURES—This boiler is an im- 
proved design of the Pacific square 
boiler. Door on this unit has been 
enlarged and relocated. Boilers may 
be used for steam, vapor or hot 
water heating. Plate flues are con- 
structed of 14 in. flange boiler plate. 
Units may be furnished with tank- 
less or tank type built in domestic 
hot water heater. 


SIZES AND CAPACITIES — SBI net 
steam rating of 400, 550, 700 and 
900 sq ft. 

LITERATURE AVAILABLE—Illustrated 
folder. 

MADE Bry—United States Radiator 


Corp., Detroit 31, Mich. __. 275 





House Furnace 

NAME — Evans 377-G oil burning 
furnace. 

PURPOSE — Automatic, gravity cir- 
culation type furnace for basement 
installation. 

FEATURES — Furnace is equipped 
with injection jet vaporizing pot 
type burner. Low and high fire 
rings are removable. Low fire and 
pilot fire are controlled by an elec- 
trically operated switch. Combus- 
tion chamber has a built-in flame 
baffle. Furnace has two cold air 
inlets 1x 2 ft on the right and left 
located near the floor. Warm air 
outlet at the top is 2x2 ft. Con- 
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struction has been engineered to 
permit knocked down shipment in 
two packages. Furnace burns No. 1 
or 2 fuel oil. 

SIZES AND CAPACITIES—Unit has a 
gross output of 74,000 Btu per hour. 
MADE By — Evans Products Co., 
15310 Fullerton Street, Detroit 27, 
Mich... —— 


Gas Tubing 
NAME—Carbo-Flex gas tubing. 
PuURPOSE—Flexible gas tubing with 
easily connected coupling. 
FEATURES — Tubing comes with 
Wiggins quick coupling at both 





ends or at either end, as desired. 
Tube is connected by a quick 
pull-push; another quick-pull, and 
it is disconnected. Tubing has a 
heat and acid resistance neoprene 
lining. The outside may be ordered 
in stainless steel, monel, bronze, 
brass, copper, aluminum or other 
metals. Couplings are available in 
aluminum or stainless steel. - 


<< 


SIZES AND CAPACITIES—'4, %, %, 
52, 34, 1, and 14 in., in standard 
lengths of 1 to 6 ft. Other lengths 
on order. 

MADE By —Carbo-Flex Hose Co., 
5452 Vineland Ave., North Holly- 
wood, Calif. ..............-.-.... au. Ee 


Welding Kit 
NAME—Ergolyte Junior. 
PuRPOSE — Portable lightweight 
welding kit. 
FEATURES—Unit is capable of doing 
light welding, soldering and braz- 
ing. Welder is built to operate on 





110 volt a-c and is fused to 30 am- 
peres. A special holder serves as an 
electrode holder and also as a 
ground cable for metallic arc weld- 
ing or as an electric torch for braz- 
ing, soldering and welding of non- 
ferrous metals. The equipment with 
the case weighs 38 lb. 

MADE BY—Ergolyte Manufacturing 
Co., Philadelphia, Pa... 278 


——y 


Corrosion Inhibitor 

NAME—Morpholine. 

PURPOSE — For treating feedwater 
to check corrosion. 
FEATURES — Chemical is an alkali 
that controls acidity due to free car- 
bon dioxides in the feed water or 
carbon dioxide resculting from de 
composition of soluble carbonates. 
Any desired alkaline value can be 
obtained by adjusting the concen- 
tration in the boiler. 

MADE By — Carbide and Carbon 
Chemicals Corp., 30 E. 42nd St. 
New York 17, N. Y.....___........279 
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Welding Control 


NaME—G-E non-synchronous resis- 
tance welding control. 

PuRPOSE — Equipment designed to 
meet NEMA standards for resis- 
tance welding controls. 

FEATURES—New line has been de- 
veloped to include combination of 
ignitren contractors and sequence- 
weld timers with or without elec- 
tronic heat control and all mounted 
in a single cabinet. Control station 
is within easy reach of operator 
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when the unit is mounted on the 
welder. The use of industrial type 
relays, cabled wiring, and plug-in 
timing panel and accessories is said 
to simplify servicing and to provide 
greater flexibility. The electronic 
heat control results in stepless ad- 
justment of the welding current. 

MADE BY — General Electric Com- 
pany, Schenectady, N. Y. 280 


Pipe Gauge 


NAME—G. E. thickness gauge. 
PuRPOSE—F or measuring the thick- 
hess of iron or steel pipe from the 
outside of the pipe. 

FEATURES—Unit consists of an in- 
dicating instrument, a gauge head, 
and a saddle which is connected to 
the gauge head by two screws. A 
different saddle is required for each 
diameter of pipe. Instrument meas- 
ures average thickness of a pipe 
Over an area of several square 
ches. Dirt, scale and paint on 








the inside of a pipe do not add to 
the thickness reading. Instrument 
operates on 115-volt, 60 cycle. 

SIZES AND CAPACITIES—Type MS-A 
can be used on pipes from 1 to 2 in. 
diameter and pipe thicknesses up to 
14 in. 

MADE By — General Electric Co., 
Schenectady, N. Y. 281 


Motor Drive 


NAME—Link-Belt Electrofluid drive. 
PURPOSE — A _ motorized-hydraulic 
combination of drive to overcome 
conditions of inadequate torque and 
excessive starting current. 

FEATURES—Makers claim that drive 
permits motor to gain speed 
smoothly and rapidly under low 





torque. Should the driven machine 
become stalled, the drive will pull 
to the maximum torque capacity of 
the motor thereby drawing enough 
current to cause the thermal over- 
load protective device to function. 
The fluid traction coupling absorbs 
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the energy of the motor rotor and 
protects the driven machine from 
shock due to sudden stopping. Shock 
loads from the driven side are said 
to be smoothed out. 

LITERATURE AVAILABLE—Book No. 
2085. F 

MavDE By — Link-Belt Co., 307 N. 
Michigan Ave., Chicago 1, Ill. . 282 


Power Coupling 


NAME—Morflex coupling. 

PURPOSE — Low power takeoff of 
fractional horsepower drives. 
FEATURES—Coupling uses the Neo- 





prene biscuit assembly which 
shields machine from shock and 
permits slight angular misalign- 


ment of shafts while transferring 
maximum power. Coupling does not 
require lubrication. Maximum speed 
is 3,600 rpm. 

SIZES AND CAPACITIES—Two sizes 
for handling 3 and 9 foot-pounds 
torque. Weight is % and 1% lb 
respectively. Choice of bore is from 
14 in. on the smaller size to 1 in. on 
the other. 

MADE By—Morse Chain Company, 
Detroit, Mich. 283 


Glazing Material 


NAME—Richeglaze. 
PuRPOSE—Glazing material. 
FEATURES—A lightweight cord net 
is laminated between two sl eets of 
cellulose acetate. It is said to have 
long life when exposed to weather- 
ing out of doors. One suggested use 
is safety glazing under glass sky- 
lights to stop falling glass. Comes 
in rolls 36 in. wide. 

MavDE By—The Richkraft Company, 
Chicago, Ill. 284 
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Heating Unit 


NAME—Econolux 150-V. 
PURPOSE — Packaged heating unit 
tor the home. 

FEATURES — Unit has a Bankhead 
pressure type burner. Hot gases 
back up through 13 2-in. I.D. heavy 
duty fire tubes. A double jacket 
encircles almost the entire outer 
surface of the main boiler. The ex- 
tra shell forms a separate compart- 





ment for domestic hot water. De- 
signed for hot water systems, it is 
said to be suitable for homes of 
4 to 10 rooms. Boiler is 24 in. in 
diameter and 60 in. high. 

MADE By—S. T. Johnson Co., Oak- 
land, Calif. 285 


Packaged Boiler 
NAME—Whirl-O-Magic. 
PURPOSE—Space heating. 
FEATURES—Unit comes as a com- 
plete packaged heating plant and 
includes boiler, oil burner device, all 
assembled and wired. Atomized oil 
is sprayed through the combustion 
head and mixes with air. Flame 
whirls through a combustion tube 
that is brought up to incandescent 
heat. By means of a counter cur- 
rent gas flow, combustion tube is 
kept at a constant operating tem- 
perature. Hot gases pass to stain- 
less steel fire tubes. Controls are 
accessible by removing the front 
panel section. 

SIZES AND CAPACITIES—Three sizes 
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—model 3 for heating up to 6 rooms; 
model 2 for heating up to 9 rooms; 
model 1 for a 12-room house. 

MADE By—Persiro Mfg. Corp., 275 
Jefferson St., Newark 5,N. J. 286 


Test Plug 


NAME — Hydro-Matic self-sealing 
test plug. 

PurRPosE—Plug for use in closing 
openings in tanks or other vessels 
when undergoing internal pressure 
tests. 
FEATURES—Testing-pressures from 
within the tank are utilized to force 
and hold the seal against its seat. 
An oversized tapered head on the 
pull rod centers itself against the 
inside edge of tank openings and 
sets up a positive resistance to the 


— 
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pull exerted within the cylinder 
when forcing the seal against its 
seat. Plugs are adaptable to any 
type of spudded, flanged or drawn 
openings, either threaded or plain. 
SIZES AND CAPACITIES—Available 


—— 


for standard pipe openings from 
14 to 2 in. 

MADE By — Mechanical Products 
Corp., 168 No. Ogden Ave., Chicago 
a ee 


Vibration Control 


NAME — No. 140 series vibration | 


eliminator. 
PuURPOSE—F or absorbing shock and 
eliminating the transmission of 
vibration. 
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FEATURES — By varying the hard- 
ness of the rubber, this unit is 
available for loads between 100 and 
400 ib. At these loads, it is said 
that a static deflection as great as 
14 in. can be obtained. 

MADE By—The Vibration Elimina- 
tor Co., 10-28 47th Avenue, Long 
Island City 1, N. Y. 


Steam Humidifier 


NAME—Humid-O-Matic. 
PuURPOSE—Humidification by steam. 
FEATURES — Adjustments can be 
made by turning a small screw at 
the top of the unit. Humidifier will 
diffuse up to 20 gal of water in 24 
hours with 5 lb pressure and larger 
models will diffuse up to 100 gal. 
Air is prevented from entering the 
system when steam pressures drop 
below atmospheric pressure. It 
shuts off when condensate cannot 
return fast enough to prevent over- 
flowing. Surplus condensate is re 
turned to supply line against higher 
pressure. 

MADE By—Skilbeck Mfg. Co., Dis- 
tributed by Techtmann Industries, 
714 West Wisconsin Ave., Mil- 
waukee 1, Wis, 
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Motor Starter 


NaME—Master motor starter. 
PurPOosE—Push button control for 
starting and stopping motors. 
FEATURES—AIl terminal and mount- 
ing screws are easily accessible 
from the front. Enclosure has ad- 





equate knockouts and ample space 
is provided for wiring. Overload 
relays provide protection against 
excessive motor currents. Relays 
are of the bimetal type. 

SIZES AND CAPACITIES — Standard 
voltage ratings are 115 and 230 
volts for single phase, and 110, 208, 
220, 440 and 550 for polyphase 
motors. 

LITERATURE AVAILABLE — Bulletin 
200. 

MADE By—The Master Electric Co., 
Dayton 1, Ohio. ss 290 


Water Defrost 


NAME—Flocold. 

PurPosE—Refrigeration of walk-in 
boxes and similar applications at or 
above 34F, with electrical or water 
defrost for low temperature work. 
FEATURES—Designed for easy in- 
Stallation, unit has balanced pri- 
mary and secondary heat transfer 
Surface, die-formed fan guard and 
motor support (four smallest sizes 
only), Neoprene drains. Freon and 
methyl units are equipped with d-h 
Hexchanger heat exchangers. Am- 
monia units are also manufactured. 
SIZE AND CAPACITIES—Units come 
in 13 sizes ranging from 91 to 2,700 








Btu per F temperature difference. 
MADE By — Drayer-Hanson, Inc., 
Los Angeles 21, Calif. . _... 291 


Tube Cleaner 


NAME—Roto air jet. 
PURPOSE—Tube cleaning. 
FEATURES—Power developed by the 
air jet motor is so much greater 
than that required fur tube clean- 
ing, that it is necessary to throttle 





the air supply. Unit has only two 
moving parts, a shaft ard a blade. 
The egg shape bore in the cylinder 
is said to assure close contact be- 
tween both opposite edges of the 
blade and cylinder, resulting in 
maximum utilization of air. 

SIZES AND CAPACITIES — Available 
for most common tube sizes. 

MADE By — Elliott Co., Roto Di- 
vision, 145 Sussex Ave., Newark 1, 
OPW Asien psksacsoes dana 292 


Refrigeration Valve 


NAME—Imperial DiaSeal valve. 
PURPOSE—For use as a refrigera- 
tion diaphragm valve. 
FEATURES—Illustration shows: 1. 
direct lift, to provide positive con- 
trol with flow in either direction; 
2. construction with only two mov- 
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ing parts; 3. quick opening and 
closing by less than two turns of 
handle; 4. diaphragm impervious 
to all common refrigerants; 5. inlet 
and outlet ports in line. Internal 


parts lift out with the bonnet and 
simplify soldering valve in the line. 








Valve body is made of a brass for- 
ging. Valve is available in two- 
way and angle types, with either 
flare or solder connection. 

MADE By—The Imperial Brass 
Mfg. Co., 1200 W. Harrison St., 
Chicago 7, Ill. a 


Temperature Control 


NAME — Xactline temperature con- 
trol. 

PURPOSE — Instrument to provide 
close temperature-variation control. 
FEATURES — Makers claim that in- 
strument has attained variation as 





low as 0.2F and power on-off cycles 
as short as three seconds. Unit is 
housed in a cast aluminum case 
814 x 614 in. wide and 3 in. deep. 
Control is achieved without the use 
of rotating mechanical parts. 

LITERATURE — 4-page folder. 

MADE By —Claud S. Gordon Co., 
8000 S. Wallace Street, Chicago 16, 
II cicsiahehieitcsciiiiticcs ictaaincideiaiiecaiea 
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Air Eliminator Valve 


NAME—J-2 Risselt air eliminator. 
PuRPOSsE—Air venting one or two- 
pipe steam heating systems. 
FEATURES — Valve is made in two 
pieces and employs the use of ther- 





mos bellows as the activating mem- 
ber of the unit. Unit can be disas- 
sembled for cleaning. Valve is 
made of brass and is intended for 
use where the boiler pressure is less 
than 15 lb per sq in. 

MADE By — Risselt Division, The 
Lodge & Shipley Machine Tool Co., 


800 Evans Street, Cincinnati 4, 


Ohio. 295 


Gas Burner 
NAME—Chore Boy gas burner. 
PURPOSE — Residential type gas 
burner for use with hot air, hot 
water and steam heating plants. 


failure. Gas pressure regulator re- 
Guces main line pressure of 6 in. 
water column to 3% in. for constant 
pressure. Burner is so designed that 
flame from single large burner is 
directed to the walls. 

MADE By—Standard Fuel Engineer- 
ing Co., 673 Post Ave. S., Detroit 
17, Mich. 296 


Thermometer 
NAME—Dillon stainless steel ther- 
mometer. 

PURPOSE— Measurement of tempera- 
ture. 

FEATURES — Stainless steel indus- 
trial thermometer has calibrations 
in either Centigrade or Fahrenheit. 
Makers guarantee an accuracy of 
1°. for the range of the scale. 





SIZES AND CAPACITIES—Dials 3 and 
5 in. diameter. Ranges from 0-200, 
50-500, 150-750 and 200-1000F. 

MADE By—W. C. Dillon & Co., 5410 
W. Harrison Street, Chicago 44, 
Til. ; _ 297 


Gas Valve 
NAME—Model SG No. 1 magnetic 
gas valve. 

PURPOSE — To control the flow of 
gas in domestic heating systems, 
conversion gas burners, water heat- 
ers, and other gas fired units. 

FEATURES—Valve can be used with 
any 2-wire snap action room ther- 





mostat. Valve should be used with 
a 115/25-volt transformer and 
should be installed in a_ vertical 
position. An arrow on the side of 
the valve indicates the direction of 
flow through the valve. A %-in. 
conduit opening is provided to per- 
mit the installation of BX or 
conduit, if desired. Provision is 
made for manual operation in the 
event of prolonged power failure. 

MADE By — Gleason-Avery, Inc., 
Auburn, N. Y. a 
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TO OBTAIN FURTHER INFORMATION ON NEW EQUIPMENT 


On the list below, circle the item number of the equipment in which you are 
interested, using the number found at the end of each item. 
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290 291 292 293 294 295 296 297 298 


Print your name and address, detach and mail to 
Editor, HEATING AND VENTILATING, 148 Lafayette St., New York 13, N. Y. 
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FEATURES—Pilot is located in direct 
contact with the burner for instant 
ignition. Pilot is visible through 
furnace door and is claimed to be 
easily removed for cleaning. Pilot 
flame plays on a thermocouple which 
energizes an electric magnet as a 
safety factor in the event of gas 


ARIS AAUBLMSE LOO WIN) | 5: si5.i5 ec iancigwisinaneieeee ees ei ceed Sanne ies wie iereis ee ee eee eres 


By i uke oY. Le eo ee Oren oe re crore or Cerio CCG 
? 
(For prompt service, title and firm name must be shown above.) 
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TUBE-TURN 
TRACE MARK 


Wi 


TUBE-TURN 
TRADE MARK 





“Sure we've got Wrought Iron Welding Fittings!” 


HEN you need wrought iron weld- 
ing fittings vou really need ’em! A 
good way of getting them is to get the 
Tube Turns distributor on the phone. 
He handles the most complete line of 
welding fittings on the market, repre- 
sents the one source of supply on which 
you can depend for all welding fitting 
requirements. 
Tube-Turn wrought iron welding fit- 


tings are a standard part of the line as 


well as stainless steel, copper, alumi- 
num, monel metal, inconel, nickel, car- 
bon moly, chrome moly, brass. Tube- 
Turn welding fittings in these metals 
are available in all necessary weights, 
in a wide range of analyses, types, and 
sizes. The complete line of Tube-Turn 
welding fittings and flanges covers more 
than 4,000 items. Many of these are in 
stock with foresighted Tube Turns dis- 


tributors, in every strategic industrial 


center, who built up a supply when this 
was still readily possible. 

Write for the name of your nearest 
Tube Turns distributor and facts about 
how the fittings that become part of the 


piping serve others in your industry. 


TUBE TURNS (Inc.) LOUISVILLE 1, KENTUCKY. 
District Offices at New York, Washington, D.C., 
Philadelphia, Pittsburgh, Cleveland, Detroit, 


Chicago, Houston, San Francisco, Los Angeles. 


TUBE -TURN tt Welding Fittings and Flanges 


TRACR MARA 


ONE SOURCE OF SUPPLY FOR ALL WELDING FITTING REQUIREMENTS 
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Degree-Days for December, 1946 





HEATING AND VENTILATING’s 20th Year of Publication of Monthly Degree-Day Data 























' December ; | Cumulative, September 1 to December 31 renin 
wad 1946 | 1945 | Normal 1945-46 | 1944-45 | Normal Normal 
Abi.ene, Texas ............. 458 674 592 830 1063 925 2061 
Albany, New York........... 1134 1354 1147 2240 2726 2439 6580 
Albuquerque, New Mexico.... 763 982 924 1752 1833 1827 4298 
Alpcna, Michigan ........... 1223 1302 1247 2668 2959 2951 8299° 
Anaconda, Montana ......... 1767 1274 1238 3534 3196 3171 8357°* 
Asheville, North Carolina.... 696 977 837 1325 1811 1689 4232 
Atlanta, Georgia ............ 487 829 639 812 1323 1131 2890 
Atlantic City, New Jersey.... 719 981 893 1276 1694 1753 5176 
Augusta, Georgia .........-- 418 704 549 630 1046 886 2161 
Baker, Oregon .............-- 998 1151 1156 2938 2815 2815 7163 
Baltimore, Maryland ........ 699 980 874 1223 1669 1664 4533 
Billings, Montana ........... 1107 1278 1194 3007 2892 2816 7119 
Binghamton, New York...... 1017 1263 1156 2028 2551 2515 6808 
Birmingham, Alabama ....... 500 798 595 830 1279 913 2352 
Bismarck, North Dakota..... 1505 1740 1553 3633 3873 3514 9192 
Block Island, Rhode Island... 811 1026 884 1527 1936 1736 5788 
Boise, idaho ...........00.s- 893 1056 1011 2494 2352 2285 5552 
Boston, Massachusetts ...... 940 1133 1026 1746 2156 2130 6045 
Bozeman, Montana .......... 1110 1331 1293 3291 3253 3286 8521°* 
Buffalo, New York........... 1037 1277 1104 2032 2599 2372 6822 
Burlington, Vermont ........ 1209 1417 1287 2490 2975 2773 7514 
Butte, Montana ............. 1223 1377 1261 3707 3479 3183 8272 
Cairo, Elinois -.............. 636 983 822 1139 1660 1499 3909 
Canton, New York........... 1272 1483 1342 2634 3127 2994 8020 
Charles City, Iowa........... 1207 1550 1390 2588 3194 2895 7588 
Charleston, South Carolina... 313 571 425 435 816 632 1769 
Charlotte, North Carolina.... 538 823 679 912 1331 1220 3120 
Chattanooga, Tennessee...... 626 907 694 1090 1516 1225 3118 
Cheyenne, Wyoming ......... 944 1217 1144 2847 2875 2889 7466 
Chicago, Illinois ......-....... 960 1254 1074 1870 2429 2172 6077 
Cincinnati, Ohio ............. 767 1131 927 1368 2025 1796 4684 
Cleveland, Ohio ............. 960 1190 1060 1814 2280 2185 6155 
Columbia, Missouri.......... 807 1195 985 1540 2136 1896 4922 
Columbia, South Carolina.... 409 728 561 644 1086 916 2364 
Columbus, Ohio ............. 881 1192 1017 1619 2193 2020 5398 
Concord, New Hampshire.... 1235 1391 1234 2550 2923 2732 7353 
Concordia, Kansas .......-.-.. 921 1255 1050 1939 2277 2019 5315 
Dallas, TeRAS .......6s0ceee. 397 668 567 717 967 870 2256 
Davcnport, Iowa ............ 1004 1373 1175 1966 2658 2333 6289 
Dayton, Ohio ............20. 937 1275 1014 1771 2406 1947 5264 
Denver, Colorado ............ 790 1006 1017 2219 2261 2276 5874 
Des Moines, Iowa............ 1038 1414 1215 2143 2658 2370 6384 
Detroit, Michigan ........... 1019 1250 1113 1964 2491 2332 6490 
Devils Lake, North Dakota... 1672 1917 1710 3990 4339 3871 9970 
Dodge City, Kansas.......... 821 1120 1004 1878 2056 1952 5035 
Dubuque, Iowa .............. 1078 1419 1243 2217 2853 2534 6790 
Duluth, Minnesota ........... 1588 1652 1519 3563 3787 3489 9483 
Eastport, Maine ............. 1191 1266 1228 2560 2856 2890 8520** 
Elkins, West Virginia........ 903 1198 1035 1950 2400 1950 5697 
i! Paso, TeOKAS........s.662%0 555 607 617 1051 1029 1038 2428 
ee, ite ce, ETTORE CCT CCR 1084 1254 (a) 3192 3069 (a) (a) 
Erie, Pennsylvania .......... 906 1162 1039 1714 2256 2164 6273 
Escanaba, Mich’gan ......... 1321 1379 1344 2937 3195 3138 8771° 
Evansville, Indiana .......... 749 1113 862 1471 1984 1545 4244 
Fort Smith, Arkansas........ 531 889 707 1020 1421 1177 3147 
Fort Wayne, Indiana......... 1001 1314 1138 2014 2621 2211 5925 
Fort Worth, Texas........... 412 672 574 725 924 826 2148 
Fresno, California ........... 602 538 577 1172 925 911 2334 
Galveston, Texas ............ 203 327 270 322 394 330 1016 
Grand Junction, Colorado.... 1003 1226 1162 2362 2387 2278 5548 
Grand Rapids, Michigan...... 1025 1229 1147 2015 2582 2397 6535 
Green Bay, Wisconsin........ 1312 1466 1324 2723 3166 2882 7825 
Greensboro, North Carolina. . 664 963 760 1215 1683 1395 3529 
Greenville, South Carolina.... 535 868 738 928 1428 1334 3380 
Harrisburg, Pennsylvania.... 887 1117 992 1689 2132 1981 5375 
Hartford, Connecticut ....... 1013 1270 1060 1930 2457 2157 6036 
Hatteras, North Carolina..... 350 626 493 491 897 127 2571 
Havre, Montana ............. 1400 1528 1383 3675 3523 3314 8700 
Helena, Montana ............ 1204 1352 1245 3458 3216 3058 7898 
Houston, Texas ............. 212 396 335 354 504 449 1157 
Huron, South Dakota........ 1312 1632 1431 3111 3372 3085 8004 
Indianapolis, Indiana ........ 852 1205 1017 1574 2220 2002 5298 
Jackson, Miss. .............. 385 646 (a) 610 978 (a) (ay 
Kansas City, Missouri........ 807 1216 1008 1558 2097 1886 4956 
Kewanee, Illinois ............ 994 1318 1118 1987 2456 2311 6139 
Knoxville, Tennessee ........ 647 929 781 1164 1585 1483 3670 
La Crosse. Wisconsin........ 1293 1568 1311 2744 3285 2778 7322 
Lander, Wyoming ........... 1082 1472 1419 3190 3369 3075 7947 
‘Figures in this column are normal totals for a complete heating season, Bursar, Bates College, Lewiston, Me.; J..M. Hartman, Engineering Depart- 


September to June, incl. 
Fitures in this table, 


with nine 
bureau reports. Exceptions 


Department, Central New York 
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Power Corp., 


exceptions, 
are Utica, Lewiston, 


Utica, 


based on local weather 
Kewanee, Sioux (City, 
Jackson, figures for which are furnished through the courtecv of Coke’ Sales 


N. X.5 


ment, Kewanee Boiler Corp., 
Sioux City Foundry and Boiler Co., Sioux C ity, Iowa, and H. M. Ludlow, Box 
Anaconda, Bozeman, Butte and Livingston, 
through the courtesy of the Montana Power (: ompany. 


and 


Norman E. Ross, 


1368, Jackson, Miss., 
Mont., 
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respectively ; 


Kewanee, 


Ill.; Alfred R. Wagstaff, Engineer, 


[ Table concluded on Page 122] 








as 














eitiece ied 





sek 
aR AHRTOH™ 
Breck ERG LER 


Fa red light flashed the instant a leak started in a water 
I or heating line, the cost of repairs might be minor. 
But the first sign of a leak is usually wet plaster, soaked 
furniture, ruined decoration. And leaks are only one kind 
of trouble. Rusty tap water, inadequate flow, faulty circu- 
lation due to rust-filled lines . . . these call for major 
repairs. 

The way to avoid such troubles is to use Revere Copper 
Water Tube. Completely installed, it costs little or no 
more in the first place, and much less in the long run. 

Made for heating, water supply, air conditioning and 
other services in all types and sizes of buildings, Revere 
Copper Water Tube is rust-proof and has a smooth gun- 
barrel interior finish that insures an unrestricted flow of 
water through the lines. Joints made with either soldered 
or compression fittings help further to cut down friction 
loss. This tube is stamped with the Revere name and the 
type at regular intervals. Look for these identification 
marks—they insure full wall thickness and the close gauge 
tolerances so essential for tight sweated joints. 
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Trouble always costs more than 
REVERE COPPER WATER TUBE 


You can specify or install such long-lived Revere ma- 
terials as Copper Water Tube and Red-Brass Pipe; Sheet 
Copper for tanks, ducts, pans and trays; Dryseal Copper 
Refrigeration Tube (dehydrated and sealed) ; Copper Oil 
Burner heat control and capillary tubes. Revere materials 
are handled by leading distributors in all parts of the 
country. The Revere Technical Advisory Service, Archi- 
tectural, is always ready to serve you. Call your Revere 
Distributor. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; New Bedford, Mass.; 
Rome, N. Y.—Sales Offices in Principal Cities, Distributors Everywhere 


_ ae e 
Listen to Exploring the Unknown on the Mutual Net- 
work every Sunday evening, 9 to 9:30 p. m., EST. 
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Degree-Days for December, 1946 (Concluded) 
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| ; December Cumulative, September 1 to December 31 oo 
City son 
1946 1945 | Normal 1945-46 | 1944-45 | Normal Normal 
Lansing, Michigan .......... 1080 1303 1209 2202 2786 2665 7048 
Lewiston, Maine ......-.-.... 1254 1394 1295 2663 3041 2837 7707 
Lincoln, Nebraska .......... 992 1333 1132 2066 2428 2201 5999 
Little Rock, Arkansas........ 491 838 651 945 1353 1079 2811 
| Livingston, Montana ........ 1038 1196 1117 3116 2899 2731 7205 
Los Angeles, California...... 266 246 301 531 413 424 1504 
Louisv:lle, Kentucky ........ 708 1031 849 1295 1794 1587 4180 
Lynchburg, Virginia ......... 698 1004 800 1306 1781 1557 3980 
¥ Macon, Georgia ....--....... 431 711 567 693 1086 897 2201 
Madison, Wisconsin ......... 1181 1465 1321 2428 3037 2758 7429 
Marquette, Michigan ........ 1324 1359 1302 2925 3195 3054 8693* 
| Memphis, Tennessee ........ 510 862 663 926 1420 1127 2950 
Meridian, Mississippi ........ 427 662 549 695 995 883 2160 
Milwaukee, Wisconsin ....... 1153 1349 1221 2395 2752 2601 7245 
Minneapolis, Minnesota ...... 1376 1602 1404 2966 3332 2941 7850 
Modena, Utah ...........--... 969 1163 1168 2660 2570 2672 6562 
Montgomery, Alabama....... 360 657 496 540 965 769 1884 
Nantucket, Massachusetts ... 846 1015 905 1698 1925 1912 5957 
Nashville, Tennessee ........ 597 953 744 1071 1632 1363 3507 
New Haven, Connecticut..... 954 1182 1017 1801 2273 2109 5895 
New Orleans, Louisiana...... 196 404 301 275 510 403 1024 
New York, New York........ 832 1057 940 1442 1896 1856 5274°** 
+Nome, Alaska............... 1544 1679 1509 3221 3479 3379 14580** 
Norfolk, Virginia ............ 512 819 685 821 1264 1195 3350 
North Head, Washington..... 662 639 654 1934 1904 785 5452** 
North Platte, Nebraska...... 1004 1328 1173 2459 2578 2486 6366 
Oakland, California ......... 514 468 496 1207 1056 1099 3143** 
Oklahoma City, Oklahoma.... 604 903 815 1150 1433 1379 3613 | 
Omaha, Nebraska ........... 1029 1416 1175 2141 2602 2284 6131 
Oswego, New York.......... 1060 1255 1138 2077 2565 2494 7088 
Parkersburg, West Virginia. . 774 1091 921 1439 1989 1830 4775 
Peoria, Illinois .............. 988 1346 1150 1945 2632 2323 6109 
| Philadelphia, Pennsylvania .. 776 1026 884 1319 1798 1699 4737°** 
Phoenix, Arizona ............ 289 430 425 584 621 581 1405 
Pittsburgh, Pennsylvania .... 897 1110 967 1672 2100 1949 5235 
| Pocatello, Idaho ............ 995 1237 1181 2752 2835 2649 6655 
| Portland, Maine ............. 1187 1328 1159 2504 2918 2605 7218 ' 
Portland, Oregon ............ 656 699 729 1749 1643 1724 4469 
Providence, Rhode Island.... 915 1122 1026 1693 2113 2130 6015 
Pueblo, Colorado ............ 885 1175 1029 2306 2362 2164 5514 
| Raleigh, North Carolina...... 543 872 694 938 1385 1253 3234 
| Rapid City, South Dakota.... 1133 1326 1172 2979 2911 2701 7118 
| Reading, Pennsylvania ...... 860 1092 1001 1562 2023 2014 5389 
| Red Bluff, California......... 568 573 (a) 1121 1050 (a) (a) 
| Reno, Nevada ............... 923 977 973 2506 2266 2284 5892 
Richmond, Virginia ......... 626 945 763 1100 1564 1380 3695 
| Rochester, New York........ 1069 1304 1125 2084 2644 2414 6732 
Roseburg, Oregon ........... 697 618 719 1890 1546 1741 4428 
Roswell, New Mexico........ 632 742 808 1306 1372 1510 3484 
Sacramento. California ...... 587 547 574 1155 954 996 2653 
St: Joseph, Missouri ......... 881 1268 1079 1732 2270 1960 5161 
St. Lou's. Missouri........... 746 1130 936 1363 1976 1738 4585 
Salt Lake City, Utah......... 908 1091 1020 2425 2383 2149 5555 
San Antonio, Texas.........; 306 444 347 509 624 473 1202 
San Diego, California........ 246 239 288 507 412 487 1645 
Sandusky, Ohio ............. 947 1215 1063 1743 2283 2142 6208 
San Francisco, California. ... 424 380 428 1022 881 949 3264** 
Sault Ste. Marie, Michigan... 1398 1495 1370 3123 3494 3247 9285°* 
Savannah, Georgia .......... 297 544 397 4°4 785 598 1490 
Scranton, Pennsylvania ..... 988 1196 1085 1905 2375 1016 6129 
Seattle, Washington ......... 719 684 719 1915 1727 1869 4934** 
Sheridan, Wyoming ......... 1158 1255 1320 3086 2957 3198 8008 
Shreveport, Louisiana ....... 353 638 499 636 950 769 1938 
Sioux City, lowa............. 1187 1518 1265 2641 2999 2583 6898 
Spokane, Washington ....... 1000 1092 1057 2765 2647 2583 6355 
Springfield, Illinois .......... 873 1234 1039 1687 2250 2002 5373 
Springfield, Missouri ........ 742 1109 893 1489 1977 1674 4428 
Syracuse, New York......... 1067 1313 1172 2128 2647 2491 6893 
Tacoma, Washington ........ 747 737 756 2095 1941 1951 5181** 
Terre Haute, Indiana........ 845 1179 992 1556 2168 1840 4872 
Toledo, Ohio ................ 1021 1306 1079 1996 2558 2189 6077 
Topeka, Kansas ............. 828 1224 1008 1657 2111 1883 4969 
Trenton, New Jersey......... 842 1079 930 1495 1969 1760 4933 
Utica, New York............. 898 1398 1144 1991 2855 2537 6796 
Valentine, Nebraska ......... 1118 1387 1245 2793 2892 2725 7039 
Walla Walla, Washington.... 801 933 896 2108 1964 1909 4808 
Washington, D.C. ........... 724 989 896 1250 1730 1741 4626 
Wichita, Kansas ............ 776 1137 955 1583 1947 1783 4673 
Williston, North Dakota...... 1522 1733 1591 3745 4031 3658 9323 
Winnemucca, Nevada ....... 943 1051 953 2625 2475 2353 6427** 
Yakima, Washington ........ 965 1014 1091 2633 2274 2428 5599 
(a) Data not available. *Includes August. 1Figures in this column are normal totals for a complete heating 
Nome data are for November, ** Includes July and August. season, September to June, incl. 
***New 48-year normal covering 1898 to 1946. 
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CROWN -. 
GAS BURNER 


Designed and manufactured by heating 
engineers to give the best in heat and 
the ultimate in performance. 

The low initial cost, the simplicity of 
installation and operation, the high fuel 
efficiency, compactness and beauty 
makes the “Heat King” an easy seller 
to the thousands of potential gas con- 
version burner users throughout the 
country. 

The “Heat King” is built in two sizes 
to fit any type furnace thus assuring 
maximum efficiency for every For complete information regard- 
installation. ing distributorship and franchise 

Sales are easy because the low price 
and economical operation fit any budget. 





write or wire immediately. 


MANUFACTURED BY 


B.G.B. MANUFACTURING COMPANY 


5021 WYOMING, DEARBORN, MICH. 





ARGE FLOOR AREAS en 
CALLY WITH AIRTHER 
—E UNIT HEATER 


HEAT L 


ECONOM! 
BLOWER FAN TYP 


The Airtherm Blower Fan Unit Heater is a 
quiet operating, high-velocity unit of rigid con- 
struction for installation in all types of indus- 
trial buildings with large floor areas. The high 
velocity outlet nozzles spread heat evenly over 
wide areas. 

Install Airtherm Blower Type Unit Heaters 
in your plant and cut heating costs through 
efficient heat distribution. Floor-mounted or 
suspended models. 








Write for Bulletin 401 e 





| AIRTHERM 


MANUFACTURING COMPANY 
722 South Spring Ave. ¢ St. Louis, Mo. oe 
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Hairline Precision } 


CUTS INSIDE HOLES 
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Rapid operation . . . Hairline Accuracy ... 
the use of Kling Rotary Shears marks 
latest development in cutting mild steel, and 
sheet metal, up to 1-inch with amazing sav- 
ings in time, labor, and production costs. 


For exacting projects (see illustration at the ff emer 
right), no single unit of metal-working equip- ss 


ment does so many different things so cleanly 7 
and efficiently as does the Kling Rotary, 7) CUS O06 SHAPES 
pictured above. 7 a ° , 
In metal working plants, automotive, aviation, 

home appliance, and other industries, where 8) BEVELS OF ANY ANC 'E 


work of this character is being done,—this 


machine is held in high regard for its ver- TaN j | | 
satility and economy of operation. _ 


© CU7S REVERIE CURVE 


Gan 


10) BEADS & US 


_ Fy H Gam 
ody 1% 4, 245 oD 


This great usefulness is the result of half- 
a-hundred years of engineering experience 
which prospective buyers, with reason and 
respect, applaud. 








n 
rs Bullet * arts ALL WITH, 
wich vi wean" of ane Le Live 


tecrg getio® 


wt se see Sa PRECISION 


KLING BROS. Engineering Works 


1322-HV No. Kostner Ave., Chicago 51, linois 
EXPORT DEPT. 1111 South Ferry Building, New York 4, N. Y. 


LIE ARE ME DEE 
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ABSTRACTS AND REVIEWS 


ALUMINUM DATA BOOK 


Detailed information on Reynolds aluminum alloys 
and aluminum mill products is presented in a company 
handbook. The information includes alloy tempers: 
physical properties; chemical, physical and mechanical 
properties of high purity aluminum; nominal chemical 
compositions; typical mechanical properties; coeffici- 
ents of expansion; thermal and electrical conductivity; 
annealing and heat treating cycles. 

Sections of the book are devoted to sheet and plate, 
extruded shapes; roll formed shapes; tubing and pipe; 
wire, rod and bar; forging stock; ingot metal; press 
forgings. In addition there is information on various 
wrought aluminum alloys in sheet form and forging 
alloys. 

Reynolds Data Book. Heavy paper cover, spiral 
bound, 534 x 834 in., 245 pages. Published by Reynolds 
Metals Co. Price, $2. 


OIL FOR VICTORY 


During the war years, the heating industry felt the 
limitations of fuel oil control, and gasoline for trans- 
portation needs. 

The problems that existed in delivering petroleum 
to the armed forces, the other side of the picture, is 
interestingly told by the Editors of Look in a book 
that is profusely illustrated with photographs. It re- 
lates the story of how this country, fighting against 
time and powerful foes, succeeded in delivering petro- 
leum at points where it was most needed. 

As oil was considered to be a $15-billion industry 
in times of peace, its importance as a factor in war 
and peace is not difficult to demonstrate. 

Here is a story that is interestingly told and very 
well illustrated. 

Oil for Victory, by the editors of LOOK magazine. 
Cloth bound, 6% x 9% in., 287 pages. Published by 
McGraw-Hill Book Co. Price, $3.50. 


TESTING HAND FIRED BOILERS—- A recommended 
standard for Testing and Rating Hand Fired Hot 
Water Supply Boilers, TS-4281, has been issued by the 
National Bureau of Standards as proposed by The In- 
stitute of Boiler and Radiator Manufacturers. All 
sizes of hot water supply boilers are covered. Advices 
from the trade, as reported, indicate that the adoption 
of these standards is generally acceptable. For a copy 
write to the U. S. Department of Commerce, Washing- 
ton 25, D. C. 


SMOKE—ITs CAUSE AND PREVENTION—A discussion 
cf smoke abatement is contained in a 14-page booklet 
edited by M. W. Crew, manager of the Industrial Con- 
trols Division of the Perfex Corp. It has data on the 
cause of smoke and the proper burning of fuel. For 
copies, write Perfex Corp., 500 W. Oklahoma Ave. 
Milwaukee 7, Wis. 
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THE WHITLOCK MANUFACTURING COMPANY 


40 SOUTH STREET, ELMWOOD, HARTFORD 1, CONN. 


New York Boston Chicago Philadelphia Detroit 


Authorized representatives in other principal cities. 
In Canada: Darling Brothers, Ltd., Montreal 


ESTABLISHED 1891 .. 


Richmond 


. AHEAD OF THE TIMES FOR HALF A CENTURY 


i AD- Order Refrigerant Equi ipment now 


_——- 


—_— 








XN \ ~ 





@ The long years of war have put a heavy strain on 
refrigerant equipment ... shortages of all kinds have 
made upkeep difficult, expansion impossible. Now— 
before warm weather—is the time to go over this 
equipment. Make permanent repairs and complete 
those long delayed improvements to increase capacity 
and efficiency. 


Whitlceck engineers have the “know how” from long 
experience to help you with your refrigeration prob- 
lems ... the design of condensers, receivers, welded 
headers, prefabricated piping, coils and allied products 
is a Whitlock specialty. Our manufacturing facilities 
are complete, with welding machines of the most 
modern type, heat-treating equipment, and every 
facility for testing by X-ray, and hydrostatic or air 
pressure. Get in touch with Whitlock now for recom- 
mendations and estimates. 











Centra 
VARIABLE PITCH PULLEYS 


... Offer wide range 
of Speed Variations 


for 
HEATING 
VENTILATING 
AIR CONDITIONING 


Applications 


Ideal for Fans, Blowers, Stokers, Pumps, Oil Burners, Air 
Conditioners, Refrigerators, Compressors, etc. Made of Virgin 
Zinc Alloy. Accurate, perfect balance. Speed variations of 
approximately 30% may be obtained by us:ng variable Pitch 
Pulley in drive—variations of about 500% by using both 
pulleys of this type and by interchanging them on motor 
and driven shafts. Grooves accurately built to belt, with 
perfect grip, silent and true running. For following V-Belts: 
0—34”, A—!4” and B—54”. Dimensions: Bore diameters, 
Yo” to 1”. Width of belt groove, min. 1”, max. 7%”. Overall 
length of pulley, 154”. 

















Also, complete line of Flexible 
Couplings, V-Grooved Pulleys, etc. 


CENTRAL DIE CASTING AND MFG. CO., Inc. 


2935 W. 47th STREET, CHICAGO, ILL. 
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| FOR installations 
15 to 45 ft. above q 


working zone. 4 
Circular & square 
types. Copper 
tubes and copper 
fins. ... 
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Write for Cata- 
log 12C-2 














BUFFALO 7, WN. Y. 
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PITCHES AND SIZES 


is an extremely versatile 
material. Not only is it tough and wear resisting, 
but it is capable of being readily shaped into an 
pheboboblcomis-b ol-16' Me) EIPA=1M-b ole I ob Cod ol =f (ch o=3 d-10 Me) aloloy ee 
stant diameter, right hand or left hand. That's why 
so many stoker manufacturers use the Crown 
wrought steel stoker feed screw. They know that 
5 <oy'sp oor bolo) colo hbLol-M- Ul Cololos Morey obebentKonet han i-1 (el Vel 
wrought steel screw to meet their most exacting 
specifications. 


Send specifications and drawings for price. 


CROWN 


IRON WORKS COMPANY 


et 
a © | 


‘ees Minneapolis 13, Minn. 


1229 Tyler Street N.E. 
ee 
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NEW CATALOGS = 


Flame-Cut Shapes 


i 
— 
ee 





A new illustrated bulletin on flame cutting describes 
Ryerson facilities for producing plain and intricate 
shapes from steel plates. Sample cuttings are shown 
and uses described.—Joseph T. Ryerson & Son, Ine, 
Box 8000-A, Chicago 80, Ill. ....ccccccccccsseecesseessneeeeteeenes 191 


Dust Collectors 


Bulletin No. 101, 16 pages, describes Hydro Whirl 
dust collectors with industrial installation photographs, 
layout drawings, selection charts and engineering data, 
First in a series of bulletins which will make up a 
general catalog.—Peters-Dalton, Inc., 17908 Ryan Rd., 
TS A, TI. estes sstcssissiniwninsiticaccisisnssosinlaitcalbaaiaaiailn 192 


Gas Load Building 


“The Arm-In-Arm Plan for Profitable Load Build- 
ing” in a revised edition presents a plan for gas 
company-wholesaler-dealer cooperation. Purpose of 
the plan is to lay before the gas industry the advan- 
tages of dealer utility and wholesaler cooperation in 
sales planning and gas load building.—Bastian-Morley 
Ces BA, Be OG, FIN, ssciscsntcinnintinevinincsninicinwsainininiinn 193 


Electric Motors 


The complete line of Emerson Electric capacitor- 
start motors is pictured and described in a new four- 
page bulletin showing details of construction, dimen- 
sions and diagrams and rating standards for fractional 
horsepower motors.—The Emerson Electric Mfg. Co., 
1847 Washington Ave., St. Lowis 3, Mo. ....ccccccceee 194 


Carbide Tipped Masonry Drills 
Attached 4-page color bulletin gives description, 


specifications and prices on new type Metro standard | 


carbide tipped masonry drills that are said to last up 
to 50 times longer than ordinary steel drills and speed 
up drilling work 75%.— Metro Tool & Gage Co, 
4240 W. Peterson Ave., Chicago 30, Ill. .............ce 195 


Close Coupled Centrifugal Pumps 


An 8-page pamphlet, Bulletin 300-A, covers Quimby | 


close-coupled centrifugal pumps. Designated as Model 
“Q”, the pump is designed for general service with 
capacities from 10 to 1000 gpm.—H. K. Porter Co. 


Inc., 1932 Oliver Bldg., Pittsburgh 22, Pa. ............ 196 | 


Home Precipitator 


An electronic precipitator for cleaning air in resi- 
dential air conditioning or warm air heating systems 
is described in a 4-page folder, DL-P-509.—Raytheon 
Mfg. Co., Waltham 45, Mass. ..........ccccssssssccessessssseeees 197 


Residential Steel Boilers 


A 4-page folder describes tubeless residential steel 
heating boilers for all types of fuel in sizes rated from 
400 to 1800 sq ft of steam.—Republic Boiler Corp. 
80 Church St., New York 7, N.Y. viccccccccccsssssssssossees 198 
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BEND COLD PIPE 
QUICKLY, EASILY 





@ Speed piping installations this efficient, easy, economical 
way ... make ‘“‘on the job” bends in pipe up to 414” with 
a GREENLEE Hydraulic Bender. 

With a GREENLEE ove man makes smooth, accurate, 
uniform bends in a few minutes. You save greatly through 
elimination of manufactured bends, many fittings, and the 
work of threading them. And, in timesavings alone, the 
GREENLEE pays for itself quickly. 

Simple to operate, easy to carry, set up,-and shift from 
job to job... lets you bend pipe exactly where and 
when you want it. Ideal for radiant heating ' 
jobs. For complete details write for free 
folder S-121. Greenlee Tool Co., Division 
of Greenlee Bros. & Co., 2322 Twelfth 
Street, Rockford, Illinois. 


GREENLEE 


FOR THE CRAFTSMAN 
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STEAM-PAR 





GENERATORS 


CO TO COLLEGE 


At Woodstock . -PAK 


College in Wood- Yh 
stock, Md., two GENERATOR 
SPL-100 (100 h.p. low pressure) 
Steam-Pak Generators have replaced 
three 80 h.p. boilers. It doesn’t take 
a mathematics professor to figure 
out that a 200 h.p. system is now 
doing the work formerly done by 
a 240 h.p. job . . . to say nothing 
of the economy and convenience of 
fully automatic oil heat. 





Steam-Pak Generators are _ built 
right, installed right, and serviced 
right by a factory-distributor-dealer 
organization that knows how. Com- 
plete lines of low pressure (heating) 
and high pressure (process steam) 
units range from 15 to 100 h.p. for 
No. 3. 5. or 6 oil. The 30, 50, 75. 
and 100 h.p. low pressure units are 
available for immediate installation. 
Industrial Division, York-Shipley, 


Ine.. York, Pa. 


YORK-SHIPLEY 


Hil-Fired Equipment for Industry 


America’s Most Complete Line 





Request catalogs: I1D-47-8B tells the 
sales story; ID-46-1B gives “facts and 


figures” about Steam-Pak Generators. 


For Local Dealer: Call FOrdham 7-2069 


127 





























PATTERSON-KELLEY 


IORY EXPANSION TYPE] 


CLOSE SELECTIVITY THROUGH 
APPROXIMATELY 100 SIZES 


Units range from 18.4 to 1421 square feet of cooling 
surface ... and capacities range from 2 to 150 tons. 


With 100 different sizes within the above limits, 
the buyer of a Patterson-Kelley Cooler for Freon, 
or Methyl Chloride, can so closely match his 
requirements including a suitable safety factor 
that he need not buy excess, unusable capacity. 


Such broad service to the air conditioning and 
refrigeration industries implies specialization. 
And that is just what Patterson-Kelley Engineers 
have been doing for many years... specializing in 
Coolers, Condensers, Liquid Line Heat Exchangers 


and other heat-transfer equipment needed in your 
industry. 






ue) 

ST 

THE PATTERS OM “MCE 

122 WARREN STREET, EAST STROUDSBURG, PA. Sue. 


vo 
BOSTON 16, 96-A Huntington Avenue NEW YORK 17, 101 Park Avenue 
PHILADELPHIA 3, 1700 Walnut Street ¢ CHICAGO 4, Railway Exchange Building 





Representatives in Principal Cities 


128 











Strip Chart Potentiometers 


The ElectroniK strip chart potentiometer is described 
and illustrated in catalog 15-10. Electronic “continuous 
balance” operating principles are featured, as well as 
constructional details. Also included are illustrated 
descriptions of the various types of Brown ElectronikK 
potentiometers, standard speed, fast speed and high 
speed; Con-Tac-Tor auxiliary switch forms; the Elec- 
troniK potentiometer controller; precision indicator and 
thermocouple assemblies, chart and list of strip chart 
and scale ranges.—The Brown Instrument Co., Wayne 
& Roberts Ave., Philadelphia 44, PQ. .......ccsceseeesees 199 


Spray Booths 


Bulletin No. 201, 16 pages, covers Hydro Whirl spray 
booths with photographs, specifications, sizing, data, 
ete.—Peters-Dalton, Inc., 17908 Ryan Rd., Detroit 12, 
Ss: :<insleivteicitisasiaiidicaiiaieadale 200 


Rubber Lined Pipe 


A catalog section describes standard pipes and fit- 
tings lined with rubber by the Vulcalock process as 
protection against corrosive or abrasive action of 
materials. Standard wrought steel, wrought iron, cast 
iron and Armco spiral welded pipe are lined with 
several types of rubber by the Vulcalock process to 
meet specific service requirements. The catalog section 
describes each of these linings and its functions.— 
The B. F. Goodrich Co., Akron, OR10. .......cccccceceseeees 201 





Diaphragm Control Valves 





Bulletin 500, 24-pages in 2 colors, presents the 
series 700 line of Belfield diaphragm control valves. 
Engineering and performance data, cutaway draw- 
irgs, and photographs are shown with details of con- 
struction, dimension tables, and shipping weights.— 
H. Belfield Company, 435 N. Broad Street, Philadelphia 
Hc TTI: <isiaseciniileelielindniiiainalaasiintaieni 202 
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TO OBTAIN COPIES OF TRADE LITERATURE listed in 
this issue, circle on the list below the publications wanted, 
using the item number at the end of each review. 


Print your name and address, mail to 
Editor, HEATING AND VENTILATING, | 
148 Lafayette Street, New York 13, N. Y. , 





191 192 193 194 195 196 
197 198 199 200 201 202 


Title (Must be SHOWN) ........ ccc ccc ccc ccc cece ececce 


Firm (Must be Shown) .......... ccc cece cc ccc cee eee ceeece 
(For prompt service, title and firm name must be shown above) 
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MASSACHUSETTS 
POWER FIXED FANS 


DESIGN 4 
¢ AIR CONDITIONING e 
HEATING & 


VENTILATING 
e INDUSTRIAL e 


Write for Bulletin 101 Catalog 


MASSACHUSETTS BLOWER DIVISION 


7e BISHOP & BABCOCK Ma. Co. 


4901 HAMILTON AVENUE 





CLEVELAND 14, OHIO 

















LARGE, LIGHTWEIGHT AND 
EXTREMELY FLEXIBLE « 

HOSE—the easy way 
to ventilate confined 


spaces, control fumes 
and dust. 








11," 
TO 
24" 

DIAM. 


3 TYPES—TO MEET EVERY PURPOSE 


Many constructions and accessories available— - 
all made with weather and fume resistant Neoprene. 


e FLEXAUST ......0"2... 
e PORT OVENT-_.. ne 
e BLOFLEX- 


— Write for particulars — 


AMERICAN VENTILATING HOSE CO. 
15 PARK ROW, NEW YORK 7 
Plants: Amesbury, Mass. — Seattle, Wash. 


—— 
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don’t let LACK OF 


Ue 


your heating jobs! 


Use AUTO-VENT 


AUTOMATIC HUMIDIFIER 


on low pressure steam systems 
“IT VENTS AS IT HUMIDIFIES” 








Discharges one pint of water vapor 
per hour at one pound steam pressure— 
sufficient humidity for 2,000 cu. ft. of 
space. Easily regulated — noiseless in 
operation. To install, merely remove air 


valve and screw in AUTO-VENT. 


Rif ~ 4 
Lo LEA TOMATO AE SOD oc TE 
‘ti a a Me BREE CRD DIE AOIPM Mia NE 








No. 95 AUTO-VENT 
installed on steam 
radiator In place of 
the usual air valve. 


Made entirely from non-ferrous metals 

; to last indefinitely. Nationally advertised 

° product—thousands now in use giving 
perfect satisfaction. 





on hot water or 
steam radiators use 


Ol! aithful 
AUTOMATIC 
HUMIDIFIER 


Equipped with patented copper 
bound, corrugated evaporators 
which vaporize as much as 1!/2 
gal. of water daily at hot water Use Our | 
radiator temperature of 130°— 
capacities 20% greater on steam 
radiators. Constant water line 


CONVECTOR 
po maintained. Easily Automatic 
pact Humidifier 


for all types of Warm Air 


No. 34 OL’ FAITHFUL 
Humidifier installed on hot 


water radiator. 





Supply water can be taken directly 
from hot water radiator, or on steam 
radiator from nearest water line. Furnace 

Ss and 
Made in three sizes: 18”, 24” and ao 


Conditioni eee 
36” lengths. Furnished complete as pone etait ry ¥ ates 
shown. 


manufactures Water Line 
Control Valves and other 


* % % Heating Specialties. 











WRITE TODAY for complete engineering data and prices 
on entire MAID-O’-MIST lime . . 


many exclusive sales features! 


MAlD-O-MIST=< 


- Learn NOW about our 


















$227 N. PULASKI RD. 
CHICAGO 41, ILLINOIS 
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YOUR BEST AIR CONDITIONING 


EQUIPMENT DESERVES THE 


DEPENDABILITY oF 
REFRIGERANT VALVES 





A-P Dependable Refrigerant Valves help you main- 
tain peak operating efficiency at all times — the pride 
and proof of fine air conditioning, and the engineer- 
ing skill involved in its installation. Prove this to 
your own benefit on new or present systems. 


@ 


DEPENDABLE 
MODEL 220-K 
THERMOSTATIC 
EXPANSION VALVE 







Supersensitive, accurate 
provides closer superheat 
control over a wide range 
of operating tempera- 
tures. Capacity, up to 
16 tons Freon. 


DEPENDABLE 


MODEL 70-NA 
SOLENOID 
REFRIGERANT 
VALVE 


Compact, rugged, leak- 
proof, quiet and posi- 
tive in operation. Flange 
sizes for wide variety 
of applications. Opens 
quickly and easily on minimum power, even at high pres- 
sures. Capacity, up to 20 tons Freon. 


Other A-P DEPENDABLE Refrigerant Valves include: Water Solenoids, 
Suction Pressure Regulating Valves, Water Regulating Valves, ‘‘Trap- 
Dri’’ Drier-Filter-Strainer, ‘‘Trap-It’’ Filter-Strainer, and Thermostats 


AUTOMATIC PRODUCS COMPANY 


2462 NORTH THIRTY-SECOND STREET, MILWAUKEE 10, WISCONSIN 
Export Dept., 13 East 40th Street, New York 16, N. Y. 


@ DEPENDABLE 





Refrigerant Values 


FOR AIR CONDITIONING ° REFRIGERATION ° HEATING 
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WHAT READERS SAY 


Radiant vs. Convection Heating 





EDITOR, HEATING AND VENTILATING: 

I was very much interested in Mr. Dixon’s article, 
“Will Radiant Heating Displace Convection Heating?” 
in December issue of HEATING AND VENTILATING, and 
1 am very glad that you have so excellently presented 
these phases in the development of panel heating. 

In the relation of panel heating to residences either 
small or large, I have always felt that the use of this 
system for the bed rooms would be unsatisfactory be. 
cause of the lack of flexibility in securing a cool period 
while the occupants are asleep, and the long warming 
up period in the morning. 

There would probably be no objections to a split sys. 
tem, panel heating for living rooms requiring a con- 
stant 24 hour heat input, and convectors in bed rooms 
requiring quick night cooling and morning warming 
up. 

Herbert A. Snow, 


Boston, Mass. Buerkel & Company Ine. 


EDITOR, HEATING AND VENTILATING: 

We found Mr. A. G. Dixon’s able defense of convec- 
tion heating not only thought provoking, but also a 
direct challenge to the advocates of panel heating to 
rise to the defense of its virtues. 

Mr. Dixon, as a proponent of convected heating, con- 
cedes any comparison of it with panel heating involves 
factors too numerous to mention in a short article. 
One of these unmentioned factors is the present trend 
among architects toward homes complete on one floor, 
with little or no basement. This trend is not a result 
of panel heating, because it preceded it. Heating such 
a home with convected heat always produced a cold 
floor problem, but the trend continued because the 
architects felt that such a home offered balancing ad- 
vantages, such as convenient living, ease of construc- 
tion, maintenance, etc. Panel heating, when it ap- 
peared, went into this type of house as naturally as 
the proverbial duck goes into water. What Mr. Dixon 
regards as architectural and structural favors neces- 
sary to accommodate panel heating can not, in my 
opinion, be regarded as favors at all, for such homes 
are generally built in the same manner when they em- 
ploy convected heat, as many do. The fact that many 
owners of modern basement-less homes with concrete 
slabs still prefer to use convected heat is not so sur- 
prising, when one considers the fact that engineers 
who are capable of designing a panel heating system 
are by no means common to every community. Also, 
the general public is still skeptical. It is perhaps 3ig- 
nificant that the greatest proportion of panel heating 
installations appear in the West; while the East, well- 
known for conservatism, prefers convected heat. 

Mr. Dixon’s statement that heavy wall insulation is 
desirable, and will raise the mean radiant temperature 
of a room, is hardly one to disagree with. However, 
our aforementioned modern house has usually a large 
glass area which will materially reduce the MRT of 
the room. Panel heating will overcome this; if con- 
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Why do leading Heating and Ventilating 
Engineers insist on THERM-0-TILE 
Underground Pipe Conduit? 


1—Because they know they 
get more for their money. 

2—Insulation is always dry. 

3—Efficiency is permanently 


6—Stronger than required by 
ASTM specifications. 


7—Its first cost is competitive. 












high 8—lIts final cost is lowest. 
4—Grades are permanently 
maintained. 


5—It has a “Spread Footing” 
foundation. 


In our De- 
cember 1946 ad we 
displayed our latest 
Bulletin 461. Did you ask 

‘ for a copy? It tells about the 
numerous outstanding advantages of Therm-O-Tile. 


THERM-O-TILE 


Reg. U. S. Pat. Off. 


Sold and installed by Johns-Manville Construc- 
tion Units in all principal cities. 


H. W. PORTER & CO., Inc. 


823-V Frelinghuysen Ave. Newark 5, N. J. 




















ALL-PURP 
For Better 


The office, home, factory, 
restaurant, garage, ware- 
house, class room or a hun- 
dred other places where pro- 
per ventilation is the prime 
requisite for health and com- 
fort, makes the new 1947 
Johnson HEALTHAIRE 
fan a MUST! 


Johnson HEALTHAIRE 
fans are available in two types 
... Belt Driven (ranging in size 
from 24 inches to 48 inches) and 
Direct Driven (from 12 inches 
to 20 inches). 


Beauty, style and ruggedness 
has been incorporated into the 
1947 HEALTHAIRE line, mak- 
ing a more modern 
and longer lasting fan 
of proven quality. 


BELT DRIVEN TYPE 
Sizes: 24” to 48” 


DIRECT DRIVEN TYPE 
Sizes: 12” ta 20” 







VU yy 
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Oe pagont f 


Oh ff it Ch 


1319 West Lake St., Chicago 7, ill. 
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Johnson Fan & Blower Corp. . 
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You've waited for it... 


... HERE IT IS! 
m GREGORY 


LAST WORD IN GAS CONVERSION 


BURNERS 


PRODUCTION IS CATCHING UP! We are advancing delivery 
schedules and will be able to supply units on a more generous 
scale, to more distributors. Write us now, and be the first to 
introduce this truly modern burner to your area. 


TRIED AND PROVED! In every section of the country users are 
enjoying trouble-free, efficient automatic heat from Gregory Burn- 
ers, which are abundantly fulfilling all their expectations. The 
high thermal efficiency of the Gregory is due to a combination of 
time-tested and approved controls,—each representing the best in 
its field—A.G.A. approved—with the Gregory special diffuser type 
burner, which directs the flame against the walls of the com- 
bustion chamber. Guaranteed for One Full Year! 


EASY TO INSTALL— Gas inlet headers permit the gas supply to 
be connected on either side of the burner. Pilot connection is 
reversible. Leveling of the burner unit inside the firebox requires 
only a few minutes. The total assembly and installation is ac- 
complished quickly, without cooling the house. 


ONE SIZE MEETS ALL REQUIREMENTS— The Gregory is 
a one-size burner of sufficient flexibility to take care of the vast 
majority of home heating plants. 


COMPACT—SAFE—CLEAN! [Ihe Gregory unit occupies the least 
practical space outside the heater, and controls and connections 
are all enclosed in a steel housing of hammered-bronze, baked 
enamel finish, harmonizing with any finish on heater and _ sur- 
roundings, and proof against scratching or marring. 


PROFITABLE TO SELL AND USE. Scientific design based on 
broadest experience in gas combustion engineering, and precision 
manufacture in quantity, gives a unit that can be sold to the 
broadest market and at a good profit. 


DISTRIBUTORS—WRITE! Get in line for the coming season! 
Gas is the coming fuel, the Gregory Burner will enable you and 
your customers to take full advantage of its great convenience, 
comfort and genuine economy. Distributorships in certain areas 
are open—Let us hear from you! Write today. 


J. G. GREGORY CO., INC. 


228 N. La Salle Street Chicago 1, Illinois 
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Going 
Underground? 











lp 


THEN YOU WILL WANT TO 
WRITE AT ONCE FOR INFOR- 
MATION ON THE NEW SIMPLI- 
FIED MONOLITHIC CONDUIT 
WHICH ELIMINATES STRUC- 
TURAL JOINTS AND VOIDS, 
DOES NOT REQUIRE DRAIN- 
AGE OR VENTILATION AND 
PROVIDES A PERMANENT 
WATERPROOF INSULATION. 


UNIVERSAL ZONOLITE 
INSULATION CO. 


135 South LaSalle Street, Chicago 3, Ill. 
Saat 
f=crete 

—— 

— 






Underground Pipe 
Insulation 








132 





vected heat is used in such a house air temperature 
as high as 80F may be found necessary for comfort, 

As for costs: In Mr. Dixon’s words, let us take this. 
one apart. His article states that the elaborate con- 
trols necessary for a panel system should also be con- 
sidered part of a convected system before performance. 
is compared. That is entirely true, but on that basis 
I am sure that convected heat will lose any price ad- 
vantage which may exist today. And when radiant 
heating units enjoy the mass production which con- 
vectors have, they should be much cheaper. 





After so much has been published in various mag- 
azines about the virtues of panel heating, it seems 
superfluous to repeat them again. Nevertheless, any 
comparison of heating systems must consider these 
advantages if it is to be cool and impartial. Features 
such as absence of radiators in a room cannot merely 
be shrugged cff as “absence of five o’clock shadow.” 
Convection heating cannot produce the uniformity of 
air temperature in either horizontal or vertical planes 
which is characteristic of panel heating. A perfect 
heating medium should be neither seen nor felt, and 
panel heating achieves this perfection to an extraordi- 
nary degree. While I agree that relative merits should 
be considered with equivalent controls, the necessity 
for elaborate controls on panel systems has yet to be 
proven. Our own home has a typical floor panel heat- 
ing system, with wrought iron pipes laid at the bottom 
of a 4 in. concrete slab. Although this slab weighs 
about thirty tons, the entire system, using continuous 
circulation, is operated by a simple snap action room 
thermostat. All cycling in the water temperature is 
absorbed by the concrete slab, and the evenness of the 
resulting air temperature leaves nothing to be desired. 

As for time lag heavy wall insulation, as recom- 
mended by Mr. Dixon, will reduce indoor temperature 
fluctuation to the point where a panel system can cope 
with it easily; we have experienced no trouble with 
overshooting or undershooting. The air temperature 
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WATER COOLING 
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Marley Induced Draft 
and Marley Atmospheric 
Towers are the product 
of a quarter century of 
constant development 
that has achieved max- 
imum efficiency, econ- 
omy and dependability. 




















For any cooling require- 
ment there is a unit in 
the complete Marley 
line that accurately fits 
the need of air-condi- 
tioning, refrigeration 
or processing. 


COOLING 
TOWERS 


THE MARLEY CO., INC. KANSAS CITY 15, KAN. 


THE LEADING BO ILER 


JACKET 
““umumuaaames MADE OF STEEL 


- OR ALUMINUM 


e ; Designed to 
: Your Specifications 





® 
ALSO 
Radiator Inclosures 
® 
Write or Call: 


STERLING 


CABINET CORP. 
3815 Ninth Ave., New York 34, N. Y. 
Tel.: LOrraine 7-1000 





Forced hot water heating 
‘s for radiator, convector, 
jy unit heater, baseboard 
and radiant panel sys- 
tems. 


Water Heaters for home 
and industry 
BELL & GOSSETT CO. 
Morton Grove, Ill. 
Dept. W-4 





NOW — Solve Your 
Moisture Problems with 


DryNamic 


the new packaged dehumidification 








MODEL 
MR-50-9 


If you attended the recent Heating and Ventilating Expo- 
sition at Cleveland, you already know about DryNamic— 
the modern system for taking moisture out of the air. 

The enthusiasm with which DryNamic was received—and 
the number of enquiries which have since been made—indi- 
cate a vital need and a wide market for this new packaged 
dehumidification. 

And if you are concerned with the making, handling or 
storing of goods which are affected by airborne moisture, 
you will quickly see the value of this practical and eco- 
nomical system. 

The DryNamic unit is entirely automatic, completely self- 
contained. When natural atmospheric conditions warrant, 
and dry air is not needed, DryNamic may be used solely for 
ventilation or shut down altogether. 

To find out how DryNamic can best solve your moisture 
problems, write for the services of the DryNamic Technical 
Advisor. No obligation, of course. 


KEEP IT DRY 






A product of 
CARGOCAIRE ENGINEERING CORPORATION 


15 PARK ROW, NEW YORK 7, N. Y. 
Washington e 


Montreal e 


Seattle 
Gotenborg 


San Francisco ® 
London ® 
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FIDO DIDN’T DO IT! 





The puddle came from a leaky fitting. A cold 
check opened up from expansion and contraction. 

It wasn’t a “K” fitting. No, Sir! Because “K”’ fit- 
tings are precision-made in the first place, and 
then carefully examined for possible defects by 
eagle-eyed inspectors. 

Play safe by looking for the “K” on the cast- 
iron fittings you buy and install. 





KUHNS BROTHERS CO. 


1800 McCALL AVENUE 
DAYTON 1, OHIO 





COMPLETE LINE CATALOG ON REQUEST 


COMBINED MARKET FACILITIES at Malle- 
able Iron Fittings Co., Branford, Conn., and 
at Kuhns Bros. Co., Dayton, Ohio. 
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chart accompanying this article shows results on a 
typical December day. This chart was made on a re. | 


cording thermometer placed in the living room near 
the thermostat, but equally uniform results are ob- 
tained in the cther rooms. 


However, the bone of contention in Mr. Dixon’s 
article was whether or not radiant heating would dis- 


place convected heating. He says it will not, and once 
again I agree with him. Convected heat will certainly 
be favored in installations which involve remodelling 
of existing homes. And people building new homes, 
especially with full basements, will find that there is 
merit in the old as well as the new. 
Walter A. Batjer 

Rochester, N. Y. 


EDITOR, HEATING AND VENTILATING: 

The December issue of HEATING AND VENTILATING 
is in my opinion one of the most interesting you have 
ever issued. I sat down on the Saturday on which it 
arrived and read it from cover to cover. 


The article by A. G. Dixon entitled, “Will Radiant 


Heating Displace Convection Heating” is exceedingly 
well written and timely. It is high time that this 
subject is carefully scrutinized by heating and ventilat- 
ing engineers. 

Let me first state my position by assuring you that 
I am not on the selling side of heating, being the 
mechanical engineer of research at the Mathieson 
Alkali Works, Inc. We sell only heavy chemicals, such 
as Chlorine and caustic. I am very much interested, 
however, in the best method of heating, both industrial 
buildings and homes. 

Also, let me hasten to assure you that I agree with 
about 80% of your statements, but would like to point 
out some slight differences that are quite generally 
accepted by the industry. 

To test this question further I have prepared a set 
of formulas from data in the 1946 issue of the ASHVE 
Guide and other accepted sources. These formulas fol- 
low: 

The body heat loss by convection can be expressed as 


C — 1408 — 17.6A (1) 


where C is the loss by convection in Btu per hour and A 
is the mean air temperature F. 

The heat loss from the body by radiation is not quite 
a straight line formula, but a line graph is fairly 
accurate in the most-used range from 65 to 75F and 
can be expressed as 


R =: 1124 — 14M (2) 


where R is the body’s radiation to walls in Btu per 
hour, and M is the mean radiant temperature of the 
walls, F. 

At a constant radiation loss plus convection loss of 
310 Btu per hour, based on a total loss for comfort of 
400 Btu per hour, less the evaporation loss of 90 Btu 
per hour, the required mean air temperature would be 


A = 128.4 — .825R (3) 


where A is the mean inside air temperature, F, and & 
is the MRT of walls, F. 
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Next we find the difference we can expect between 
inside air temperatures and the surface temperature 
on the room side of the exterior walls for various 
overall heat transfer factors. We need to use the 
difference here because every time we change the air 
temperature we also change the MRT. 

This temperature difference can be expressed as 

U 
T= 7 (T, — T,) (4) 


where 7, is the depression of the inside wall tempera- 
ture below the inside air temperature, F; U is the heat 
transmission coefficient in Btu per hour per square foot 
per degree temperature difference; f is the inside film 
coefficient usually taken at 1.65, T, is the air tempera- 
ture in the room, F; and T, is the outside air tempera- 
ture, F. 

By determining the differences in MRT above or 
below the air temperature that would satisfy the 
comfort loss of 310 Btu per hour, we have 


T, = 70.38 + .4533T, (5) 


where T, is the required air temperature, F, and T, 
is the depression of the inside wall temperature below 
the inside air temperature. 

By combining equations (4) and (5) we have 


U 
T, — 70.33 + .4533 . (T, — T,) 


Simplifying and substituting the value 1.65 for f, 
we have 
70.33 — .275 UT, 
T.= (6) 
1 — .275U 

Referring to formula (6), we find that in zero 
weather an average living room with a wall coefficient 
of .065 (which happens to be the coefficient of my own 
well-insulated house), an air temperature of 71.5F 
would be found as desirable for comfort in this room. 
The formula, however, is optimistic, for we prefer 73F. 

Similarly, referring to formula (6), we find that for 
the average fairly well-insulated house with a U factor 
of .20, we would require an air temperature of 74.5F 
in zero weather for comfort. For an average unin- 
sulated house with a U factor of 0.30, we would require 
in zero weather an air temperature of about 76.7F for 
comfort. On the other hand, referring to formula (5), 
we find that we would be comfortable with an air 
temperature of only 64F with the MRT of the walls 
raised to 64 + 14 — 78F [note that in formula (5) 
the last part of the formula becomes negative if the 
temperature of the wall is higher than the temperature 
of the air]. 

The foregoing shows that even with insulated walls, 
it is necessary to maintain a higher air temperature 
to maintain comfort in cold weather with convection 
heating than with radiant heating where some of the 
enclosing surfaces are warm. 

Now, to summarize, radiant heating with pipes in 
the floors and walls, circulating warm water, is 
admittedly rather difficult to install and is slow to 
respond to temperature changes. However, in design- 
ing a research laboratory with fume hoods in each 
laboratory providing at least 10 changes of air per 
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Now, lagging material on pipes, ducts, boilers and 
hot water tanks can be secured firmly and given a 
sized finish in a single operation. 

Apply the canvas, asbestos, fiberglas or other 
non-conductor—using Arabol Lagging Adhesive 
as the bond. The adhesive dries in 4 to 6 hours; 
the job is completed. No paint need be used on 
the sized finish—unless you prefer to add one coat 
for appearance. The Arabol method eliminates 
the time-consuming task of sewing: lowers labor 
costs. Maintenance is simplified—egrcase, oil, soot 
and dirt wash off easily. And the adhesive is ver- 
min-proof . . . fire-retardant, too. 

Arabol Lagging Adhesive has successfully passed 
rigorous tests by independent laboratories. The 
results show that it retains its adhesive powers de- 
spite exposure to extreme temperatures, to immer- 
sion in water, and to live steam. 

Write us today for detailed facts and figures. 
Don’t place open specifications on lagging work— 
ask for Arabol Lagging Adhesive. You can depend 
or it to fill your most exacting requirements for 
both utility and appearance. Also, ask about our 
cork cement for adhering cork to cork on refriger- 
ator lines. 


THE ARABOL MANUFACTURING CO. 
Executive Offices: 110 East 42nd St., New York 17, N. Y. 


CHICAGO— 54th Ave. & 18th St. SAN FRANCISCO— 30 Sterling St. 






Branchesin Principal Cities. Factoriesin Brooklyn, Cicero, San Francisco 


Adhesives 2 .. ARABOL! 


135 























METAL PRODUCTS CoO. 


136 





NOW 


THE AMAZING NEW 


ARCTIC 
CIRCLE 





The Nation’s Finest 
EVAPORATIVE COOLER 


Arctic Circle Evaporative Coolers have every 
desirable feature ... are definitely superior in 
appearance and performance. 


Constructed of heavy rust-resisting galvanized steel. 
Completely die pressed and welded. 
All steel] treated for rust prevention. 


Dynamically and statistically balanced oversize blower. 
Larger than other coolers of comparable size. 


@ Suspended blower, eliminating obstructions in bottom 
pan. 


@ Equipped with quiet running Westinghouse motor. 


@ Bronze water meter gives EVEN WATER DISTRIBU- 
TION to all pads. 


@ Extra large non-sag pads. 


@ Special chemically treated 
pads absorb water 30 times 
faster. 


@ Finished in blue-grey ham- 
mered baked enamel inside 
and out. 





MANUFACTURED BY 





INTERNATIONAL 






P.O. BOX 1712 @ 500 S. 15th STREET 
PHOENIX, ARIZONA 





hour, I would choose a radiant heated floor with some 
additional cast iron radiators. In plant heating, unless 
unit heaters are carefully engineered and carefully 
located, we have strenuous objections from the work. 
men on alternate hot blasts of air and cold off periods, 

For home heating, the day is definitely gone when 
we can claim comfort conditions by merely boosting 
the air temperature. The Romans were very close to 
the ideal systems. We shall soon see homes heated by 
circulating warm air through the walls, floors and 
ceilings. When building conditions permit, I hope to 
build such a house and have it already designed. 

The symposium on the heat pump is of equal in- 
terest. Isn’t it surprising how slowly this idea has 
progressed since it was first proposed by Lord Kelvin 
sO many years ago? 

In comparing the.relative costs of heat pump heating 
with conventional types, would it not be more equitable 
to take the efficiency of gas at 80%, oil at 75%, and 
hand fired coal at 50%? I refer to Fig. 7, page 71. 

Another engineer, C. H. Richardson, and I at one 
time made up a complete heat balance for absorbing 
the heat from the sun by circulating water through a 
radiator arranged to receive all the heat that was 
radiated from the sun to an average house roof. The 
water was dropped immediately to an insulated reser- 
voir below the basement floor. If all our calculations 
were correct, a house could be heated by this means 
even in Niagara Falls. The thought that occurs to me 
is that using such a reservoir as the heat source for the 
heat pump would provide an ideally economic system, 
as the water temperature was never less than 70F in 
the reservoir. 

Elbert H. Coe, 
Mechanical Engineer, 


Niagara Falls, N. Y. Mathieson Alkali Works, Inc. 


EDITOR, HEATING AND VENTILATING: 

I have read the article “Will Radiant Heating 
Displace Convection Heating’, by A. G. Dixon, in 
HEATING AND VENTILATING. I have read this article 
with great interest and have passed it all around our 
organization; I think it is one of the best statements 
on the subject that I have seen. As with many subjects 
some people seem to have gone off the deep end on 
radiant heating and the sober and balanced discussion 
above referred to is certainly healthy. We use convec- 
tion heating extensively in the heating of operators 
rooms in water and sewage disposal plants. There may 
be some opportunities for the use of radiant heating 
and we are giving consideration to it under certain 
situations, but as yet have made no actual installation. 


R. L. McNamee, 


Shoecraft, Drury and McNamee 
Consulting Engineers 
Ann Arbor, Michigan 


Heat Pump Coefficient of Performance 


’ EDITOR, HEATING AND VENTILATING: 


In your December, 1946, issue there is a reference 
section entitled “Progress Report on the Heat Pump.” 
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In my opinion this is a splendid piece of work and 
gives a clear picture of the present status of the heat 
pump. However, there is a mis-statement in the third 
paragraph of the first paper, which I believe should 
be corrected. I say this because I feel that we should 
make every effort to clarify the thinking that is being 
- done at this time on the subject of the heat pump. 
The statement to which I have reference, is: 

“If Q, is the refrigerating effect of a refrigerating 
system and Q., the energy input to the compressor mo- 
F tor to produce this effect, then the heat obtained from 
the heat pump is Q, + Q, and the ratio of total heat 
obtained to heat paid for is 


Qi + Q 
Qe 


This ratio is called the coefficient of performance... .” 

It seems to me that the coefficient of performance of 
a heat pump which is being used for heating purposes, 
is the ratio of the heat rejected in the condenser to 
the thermal equivalent of the energy input to the sys- 
tem. Specifically, if we speak of the coefficient of per- 
formance of the compressor system proper, disregard - 
ing energy input to auxiliaries, the coefficient of 
performance may be said to be the heat rejected in 
the condenser divided by the energy input to the com- 
pressor motor. Now if Q. represents the energy input 
to the compressor motor, obviously the condenser does 
not reject Q.. It does not even reject all of the thermal 
equivalent of the energy delivered to the compressor 
shaft. The overall efficiency of the compressor must 
be taken into account, as well as the efficiency of the 
motor. Thus, besides the refrigerating effect, Q,, the 
condenser only rejects some 70% of Q.. If the quoted 
equation be employed, for a refrigerating system oper- 
ating between 112F condensing temperature and OF 
suction temperature, the resulting coefficient of per: 
tormance would be approximately 12% too high. 
Therefore, it seems to me that the statement and for- 
mula as given, are misleading and confusing... . 

Wm. Parkerson 
Rate Engineer 


Middle West Service Co., 
Chicago, Ill. 


EDITOR, HEATING AND VENTILATING: 

I wish to thank Mr. Parkerson for pointing out that 
the coefficient of performance in the “Progress Report 
on the Heat Pump” in HEATING AND VENTILATING, 
December, 1946, is somewhat misleading and confus- 
ing. The equation referred to represents the maximum 
| coefficient of performance which can be obtained for 
_  acondensing unit when all the energy input to the 
compressor motor can be considered useful heat. This 
should be the aim of all designs, but I agree with Mr. 
Parkerson that it is not always possible or practical 
to do so. However, since in many cases all the input 
to the compressor motor can be considered useful heat, 
the coefficient of performance is not always the ratio 
of the heat rejected by the condenser to the thermal 
equivalent of the energy input to the system, as stated 
by Mr. Parkerson. 












EVER SEE 





HALF A HOUSE? 


‘ you’ve seen lots of them — houses 
without summer cooling assurance .. . 


Yes, many houses that look complete are 
actually only half-houses — houses with 
heating units for winter weather, but lacking 
cooling units for summer weather. 


The BAR-BROOK BREEZEBUILDER 
Attic Fan is summer comfort assurance for 
the home-owner, and a dependable appliance 
that you should include in every home you 
plan. By exhausting hot, stuffy air from the 
attic, and drawing in cool, fresh air through 
windows and doors, the BREEZEBUILDER 
cools silently and surely. Four models— 
there’s one for your customer’s needs. 
Simple, inexpensive installation; dependable, 
trouble-free operation. Write for infarmation 
about the BAR-BROOK BREEZEBUILDER 
—a profit-making package-item that insures 
year-round comfort for any home. 





bs 
Midwestern Southeastern Southwestern 
Representative: Representative: Representative: 
Earl Goetze Co. Fulwiler & Chapman Co. Geo. E. Anderson Co. 
Mdse. Mart 702 Whitehall St. 1901 Griffin St. 


Kansas City, Mo. Atlanta, Ga. 


BAR-BROOK 


Dallas, Tex. 





MFG. CO. INC. 


Actually the coefficient of performance, during the VA ! 
heating cycle, is the total heat output divided by the 
heat equivalent of the work input. The equation 
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Tomorrow’s accuracy is here today in the new 
U. S. Supergauge. Get com- 
plete information about this 
superb instrument now. 



























FOR SALE 


Listed are just a few items from our 
extensive stock, all equipment recon- 
ditioned and guaranteed: 


221—No. 250-EL American Industrial Fans, 
Exhausting type. 


13—No. 121-FM—American Fans, 
Type ACF 


28—No. 350-A1 American Utility Blowers 


100—Gilbert & Barker Oil Burners, with 
built in blowers, suitable for domestic 
or industrial use. 


1—70 HP Donovan Horizontal Locomotive 
Type Boiler 


1—150 HP Kewanee Horizontal Return 
Tubular Boiler. 


2—250 HP “‘Stirling’’ Babcock & Wilcox 
Water Tube Boilers. 


Write for Literature and Catalog 


MORSE BROS. MACHINERY COMPANY 


Est. 1898 
2900 Broadway Denver, Colorado 





Olina, on March 23, 1901. He 
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Qi + Q 


would be applicable to all cases by intro. 


ducing a factor K to represent the amount of energy 
input which could be considered useful heat. The re. 
vised equation would then be: 


Q: + KQ, 


Q 
where Q, — refrigerating effect, : 

Q., == energy input to compressor motor or to 
compressor motor and all auxiliaries, de. 
pending on whether the condensing unit 
only or the entire system is being consid- 
ered, and 

K — multiplying factor to give the amount of 
total energy input which can be consid- 
ered useful heat. If all of the energy in- 
put is useful heat, then K — 1 
E. R. Ambrose, 

Air Conditioning Engineer 


American Gas and Electric Service Corp., 
New York, N. Y. 


Coefficient of performance — 








Getting Personal 


Frank Tyler (High Pressure 
Steam with Unit Heaters, page 75) 
was born near DuQuoin, Illinois, 
where he obtained his first ex- 
perience in the heating field. Af- 
ter high school and a few months 
of business college, the next few 
years were spent as fitter’s helper, 
pipe fitter, and subsequently su- 
perintendent for the local gas 
company. 

Mr. Tyler put in five years as 
“Swamp East” Missouri traveling 
representative for Crane Com- 
pany, and in 1919, he came to 
Moline to associate himself with The Herman Nelson 
Corporation where he could devote all his efforts to the 
heating and ventilating business. He has since that time 
served Herman Nelson in practically all phases of the 
sales engineering field. He has served under the various 
titles of sales representative, assistant sales manager, 
chief sales engineer and chief application engineer. His 
present duties include educational work in the field and 
extension work with product application engineers, 
trainees, and distributor organization. His hobbies are 
solf and, mildly, bowling. 





Frank Tyler 


Richard S. Dill (Temperature 
Distribution in an Experimental 
Low-Cost House, page 67), was 
born at New Bern, North Car- 


graduated from the New Bern 
High School and from the North 
Carolina State College of agricul- 
ture and engineering in 1923 with 
a B.S. degree in mechanical engi- 
neering. He had various engineer- 
ing experience subsequent’ to 
graduation, including 18 months 
in the engine estimating depart- 
ment of the Newport News Ship- 
building and Drydock Company, a year in the building 





R. S. Dill 
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construction field, and two years operating a mill and a 
oon yard as a member of partnership. 

In October of 1928, he entered the Automotive Section 
of the National Bureau of Standards where he conducted 
tests of Automotive engines, fuels, lubricants and acces- 
sories until 1933. He then was transferred to the Heat 
Transfer Section where he has since conducted and super- 
vised research and testing on heating, air conditioning and 
refrigerating equipment, insulating materials, air cleaning 
devices, water heaters and other appliances. He became 
chief of the Heat Transfer Section January 1, 1940. 

He lectured on refrigeration and air conditioning at the 
University of Maryland for four years and is the author of 
numerous papers on heat transfer and building problems. 
He is a member of the American Building Congress, 
ASHVE, and ASME. 


Paul Reece Achenbach (Tem- 
perature Distribution in an Ez- 
perimental Low-Cosb House, page 
67) was born December 13, 1911 
at Thelma, Alberta, Canada. At the 
age of 9 he moved to the United 
States, living in Sheridan, Wyom- 
ing until completion of high school 
in 1924. He received his B.S. degree 
in electrical engineering in 1931 
and a B.S. degree in mechanical 
engineering in 1932 from the Uni- 
versity of Wyoming at Laramie. 
He was elected to honorary so- 
cieties Phi Kappa Phi and Sigma 
Tau during his college career. 

After a year and a half at the Western Public Service 
Co. plant in Laramie, Wyoming, operating a pulverized-coal- 
burning power plant, he joined the U. S. Engineers and 
assisted with the building of Fort Peck Dam, largest earth 
fill dam in the world, on the Missouri River in Montana. 
He resigned at the Fort Peck project in 1937 to accept a 
position at the National Bureau of Standards in Washing- 
ton, D. C. conducting research and tests on domestic heat- 
ing, air conditioning, and refrigerating devices. 

He has been in charge of the research on temperature 
distribution in a full-scale four room bungalow since it was 
first bui't on the grounds of the Bureau in 1940. 

He was in charge of research, testing, and development 
work on mobile refrigerators and refrigerating equipment 
conducted at the Bureau of Standards during the war for 
the Office of the Quartermaster General. This work is being 
continued at the present time to improve existing equip- 
ment. He is a member of ASHVE and ASRE. 





P. R.A chenbach 


John “Doc” Cassie, (Give Your Fan a Chance, page 72) 
a specia'ist in mechanical draft, ventilating, and other air- 
handling cquipment, has been associated with the B. F. 
Sturtevant Co. since 1927. Th‘s company is now a division 
of the Westinghouse Electric Corp. 

After receiving the degree of Mechanical Engineer from 
Stevens Institute of Technology in 1925, Mr. Cassie joined 
the 3-month student course of the Bethlehem Steel Co. in 
Bethlehem, Pa., and continued with that company until he 
joined Sturtevant in 1927 

“Doc” Cassie, who uses such conventional diagnostic 
equipment as a pitot tube for measuring air speed, some- 
times uses a small mouth organ to suggest cures for noisy 
air systems. If nec essary, he builds a scale model of the 
System to help analyze its faults. 

His prescriptions are designed to step up efficiency as 
economically as possible. At one power plant he trebled 
air supply for mechanical draft with only a 20% increase 
in power; in another, he stepped up steam output 16% with- 
out addition of extra boilers. 
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How ADNSTABLE air diffusers 


increase the efficiency 
of supply air distribution 
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Kno-Draft Adjustable Diffusers offer all the 
advan:ages of draftless air diffusion plus fast 
system balancing and air pattern control 


AIR VOLUME DAMPER 


AIR DIRECTION 
ADJUSTMENT 
SCREW 

f- 


THROTTLED 
POSITION 


AIR VOLUME 
ADJUSTMENT SCREW 


TAMPER PROOF CAP 





Pat. & Pat. Pending 
Fast System Balancing: Volume damper regulates the air 
outlet aperture uniformly without affecting the outlet 
velocity or diffusion pattern. 


Positive Air Pattern Control: 
Air direction adjustment affords 
any angle of air discharge from 
vertical to horizontal needed to 
accommodate ceiling heights, 
individual or seasonal require- 
ments. It can expel chilled air 
parallel to the ceiling or eject 
heated air downward to prevent 
stratification. 


Specify Kno-Draft Adjustable 
Air Diffusers for better mixing 
control of room and supply air, 
more uniform temperatures 
throughout the occupied zone 
and noiseless, draftless air dis- 
tribution. 


Send for FREE handbook con- 
taining sketches, charts, dimen- 
sion prints and instructive text 
that simplify the selection and 
installation of air diffusers. For 
— copy, please write Dept. 
-12 on company letterhead. 
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W. B. CONNOR ENGINEERING CORP. 


AIR DIFFUSION AIR PURIFICATION AIR RECOVERY 
112 East 32nd Street New York 16, N. Y. 


IN CANADA: Douglas Engineering Co., Ltd., 1405 Bishop St., Montreal 25, P. 0. 
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New Nicholson Radiator Traps 


CUT 
HEAT-UP 
TIME 
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Cut Steam 
Consumption 











which speeds action, and large-orifice valves 
which effect greater discharge, the new line of 
Nicholson radiator traps are producing 3-way sav- 
ings: in heat-up time, in steam, and in fuel. Two 
types, for 200 and 400 sq. ft. EDR, vapor and 
vacuum; pressure to 25 Ibs. Competitively priced. 


( Utilizing a patented vapor-pressure_ principle 


Bulletin 744 describes new traps 


W. H. NICHOLSON & CO. wikcssanne. pa. 


\ Valves *% Traps * Steam Specialties j 














CHECK BLOWERS AND EXHAUST SYSTEMS 
with 


The Alnor Velometer 


Air velocity can be measured directly and quickly with 
the Alnor Velometer. This convenient instrument gives 
you instantaneous direct readings in feet per minute, 
reliable check of exhaust system operation. Extension 
jets permit use in ducts and many other places inacces- 
sible by other means. 

The Alnor Velometer is built in several standard 
ranges, 0-200 to 0-6000 fpm, and up to 20 inches static on 
total pressure. Special ranges available up to 24,000 fpm. 
Write for velometer bulletin with complete description. 


ILLINOIS TESTING LABORATORIES, INC. 
420 NORTH LA SALLE STREET - CHICAGO 10, ILLINOIS 
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Frank Steixner whose article on Air Conditioning Restay. : 


rants appeared in the November, 1946 issue HEATING ayp 
VENTILATING is now chief engineer of the Hotel Savoy 
Plaza, a 1,000-room hotel in New York City. He was 


formerly chief operating engineer for the chain of Long. { 


champ Restaurants in New York City. 





. . « Since the Last Issue 


Donald A. MacNeil has joined the sales staff of the forg. 
ing division of Tube Turns (lInc.), 
Louisville, Ky. He will make his 
headquarters in Chicago, in the 
Utilities Bldg., 327 South LaSalle 
Street. Mr. MacNeil was associated 
with the Kelly Steel Works, Inc., 
Chicago, for sixteen years before 
resigning the vice-presidency of that 
organization to join Tube Turns. 
A native Chicagoan, he attended 
the University of Chicago. He is 
a member of the Chicago Athletic 
Association, South Shore Country 
Club, Economic Club of Chicago, 
Western Railway C!ub, and the Army Ordnance Association. 
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D. A. MacNeil 


Minneapolis-Honeywell Regulator Co. has made arrange 
ments to lease the two-story building in Minneapolis for- 
merly occupied by the Society for the Blind to house the 
Honeywell sales school and the research department. A 
heating plant iaboratory will be set up in the basement of 
the new building to be used largely by students of the 
school. 


Rudard A. Jones, architect, has been appointed a research 
associate professor in the University of Illinois to carry on 
a new three-year study on planning and design for use of 


coal in home heating. A graduate of Illinois, he has more | 


recently been an assistant professor in engineering and 
architecture at Kansas State College, Manhattan, Kansas. 


The research, arranged through the Small Homes Council 


at the University, is a co-operative project financed through 
Bituminous Coal Research, Inc., the research agency of the 
soft coal industry. 


The appointment of Paul H. Dow as sales promotion 
manager of Bryant Heater Co., ‘ 
Cleveland, is announced. Mr. Dow 
will work with the expanded Bryant 
distribution organization in mer- 
chandising the company’s line of 
gas-fired heating equipment. He 
comes to Cleveland from Dayton, 
where he has been associated with 
the Airtemp division of Chrysler 
Corp., in charge of public relations 
and dealer relationships. A member 
of Sigma Pi at Kenyon College, he 
had previously been with the Gen- 
eral Electric Company. 


P. H. Dow 


Announcement was made on January 15th by R. H. 
Money, president of ASRE, of the resignation of David L. 
Fiske, secretary of that organization since 1927. 
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Young Radiator Co. of Racine, Wisconsin, manufacturers 
of heat transfer products, has announced the addition of 
Ralph Rayner to their research department. Mr. Rayner 
was born in Racine, Wisconsin, graduated from the Wau- 
kegan, Ill. High School; and from the University of Illinois 
as a mechanical engineer in 1943. During the war he 
served as an engineering officer on an L.C.I. in the Pacific. 
Formerly employed by a truck manufacturer, Mr. Rayner 
was a design engineer and worked with castings and forg- 
ings. Young Radiator Co. has also announced the addition 
of P. J. Menden to their heating, cooling and air condi- 
tioning division. Mr. Menden was born in Racine, gradu- 
ated from the Racine High School, and attended Milwau- 
kee Normal College and the University of Wisconsin ex- 





P. J. Menden 


J. P. Wahlen R. M. Rayner 


tension at Milwaukee. For several years he was associated 
with different heating and ventilating contractors in the 
Racine-Milwaukee area. Leaving this area, he was em- 
ployed as a sales engineer by the W. H. Gilcher Company 
in Fairbanks, Alaska, who was a manufacturer’s repre- 
sentative. He returned from A!aska in December, 1941. 
At Young Radiator Mr. Menden will assist in the develop- 
ment and improvement of heating, cooling and air condi- 
tioning products, as well as application engineering for the 
heating, cooling and air conditioning division. Also an- 
nounced by Young Radiator Co. is the addition of John P. 
Wahlen to their staff of sales engineers. Mr. Wahlen was 
born in Urbana, Illinois, attended Lindblom High School in 
Chicago, and is a graduate of the University of Illinois, 
M. E., 1946. At Young Radiator he is a sales engineer of the 
heating, cooling and air conditioning division. Young Radi- 
ator has added the Carl H. Roath Co. to their list of dis- 
tributors for the heating, cooling and air conditioning 
products division. This company will represent Young 
Radiator in the Denver area. 


Jeff A. Hedden Co. and Associates of Atlanta, Ga. have 
been appointed to represent the Research Products Corp. 
of Madison, Wisc., in the sale and promotion of Research 
air filters in Georgia, Alabama, and Mississippi, it has been 
announced. Headquarters of the Hedden Company is 3184 
Roswell Road, N.W., Atlanta. 


The Heating Division, Fedders-Quigan Corp., manufac- 
turers of horizontal and downblow 
unit heaters, announces the appoint- 
ment of C. W. Little, formerly as- 
sistant general sales manager of 
the Hoffman Specialty Co., as sales 
manag:r of the division. He was 
also connected with Anthracite In- 
dustries and is an executive member 
of the National Federation of Sales 
Executives. Other Fedders divisions 

- include the Radiator Division spe- 
cializing on automobile and truck 
radiators and car heater cores. 


C. W. Little 


; Leading coal merchants of Elkhart, Indiana, represent- 
Ing eighty-two per cent of the retail coal tonnage of that 
city, have organized Coal Heating Service of Elkhart, Inc., 
the third group to participate actively in the program of 
Merchandising and service which forms the basis of the 
Coal Heating Service plan. 
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2 Peerlers 


DOMESTIC WATER SYSTEMS... 









Jet System 






Peerless 
Water King 


YOUR SALES 


? step fe Negi PROFITS 


YOUR FUTURE! 


Peerless Dealers Wii SELL AGOOD 
SHARE OF DOMESTIC WATER 
systems Suergeuhere! 















PEERLESS WATER KING For shallow well 
pumping. Capacities: 275 to 860 gallons per hour. 
The only Domestic Water System applying the 
“magic” water lift principle for simplicity and 
economy of operation. 100% automatic. Pumping 
element is integral part of pump base; only needs 
connection of suction pipe over well. 

















PEERLESS 
JET SYSTEM 


For deep or shallow well 
pumping. Capacities: 
400 to 5000 gallons per 
hour. Lifts: Up to 120 
feet. Highly advanced, 
precision built for ut- 
most economy and efh- 
ciency. Installed over- 
well or offset. 100% au- 
tomatic. 


Wnile TODAY 
FOR FULL DETAILS 


PEERLESS PUMP DIVISION 


FOOD MACHINERY CORP. 
Canton 6, Ohio e Quincy, Ill. e@ Los Angeles 31, Calif. 
Branch Offices: Ardmore, Pa.: Decatur, IIl.; Atlanta, Ga.; Dallas, Texas 





















A new addition containing 18,600 sq ft of floor space has 
recently been completed at the Marlo Coil Co. plant in St, 
Louis. The new construction provides greatly increased 
manufacturing and assembly space, with efficient loading 
platforms to facilitate receiving and shipping. This marks 
the fourth time in 13 years that the Marlo firm has enlarged 
its faciliities. Beginning with 750 sq ft in 1925, the plant 
grew to 4,000 sq ft in 1941, when the present building was 
erected. The new addition brings Marlo’s total factory area 
to 42,600 sq ft, devoted entirely to the manufacture of heat 
transfer equipment of all kinds. 


Carl W. Flesher, Pacific Coast regional director of con. 
struction for the U. S. Maritime Commission from 1942 to 
1946, has become sales manager of the Condenser Service 
& Engineering Co., Inc., Hoboken, New Jersey. Graduating 


PIPE and TUBE BENDING from the U. S. Naval Academy in 1927, Mr. Flesher served 


three years at sea with the Navy before joining the marine 


WELDING FABRICATION sales department of the Westinghouse Electric Corp. In 


1938 he left Westinghouse to become associated with the 





| Many foremost manufacturers, having discovered U. S. Maritime Commission in Washington. 

our specialized skill in our particular line, have 

i entrusted us with a great variety of precision pipe The appointment of Harold J. Sullivan as_ service 

and tube work, including bending, coiling, expand- manager, Coal Heating Service Division, National Coal 
ing, flattening, brazing and welding. Association, was announced. Mr. Sullivan assumed his new 


duties on January 15, leaving his former position as 
managing director, Better Home Heating, Inc., of St. Paul 
and Minneapolis. As service manager of the Coal Heating 


{ 

Swan engineers and technicians, dealing contin- 
ually with piping, can advise on your bending 
requirements and offer valuable suggestions on 








design and economical methods of installation Service Division, Mr. Sullivan will assist local Coal Heating 
We: invite your inquiries ° Service groups in the development of their service pro- 


| grams for users of coal for home heating, and will supervise 


SWAN ENGINEERING CO | the planning and preparation of training programs and 
og nc. materials for retail coal personnel. 


20-58 NELSON ST., BLOOMFIELD, N. J. 











C. B. Phillips, vice-president of Surface Combustion Corp. 
was elected to the board of directors of the National Warm 
Air Heating and Air Conditioning Contractors Association 
in their recent board meeting at Chicago’s Palmer House. 
Mr. Phillips long has been an active and interested mem- 
ber of the organization’s manufacturer branch, and has 
done much towards furthering the association’s objectives 
and policies. 





Formation of Kerns & MacCracken Corp., manufacturers 
of the Jet-Heet Furnace, described as “a revolutionary new 
low-cost heating unit, utilizing the principles of the jet 
engine,” was announced by Homer Kerns, president of the 
new company, and Calvin Dodd MacCracken, the inventor, 
executive vice-president. 









All types of heat ex- 
changers designed, 
built, retubed, re- 
paired, rebuilt. FAST, 
expert service. Days, 
nights, holidays. Quick 
delivery on new _ con- 
densers and_ coolers. 
Twenty years’ special- 
ized experience design- 
ing, fabricating and ser- 
vicing heat exchangers 
assure’ sound * design, 
quality construction and 
economical operation 














INDUSTRIAL DEGREE-DAYS 
December, 1946 
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City | 55F Base | 














with any type refriger- 45F Base 
ant. Engineering assist- 
ance gladly furnished. amie aoe i 
. Conseco CO, heat exchangers operating at ai ; ane a 
Write. GOD nk in: cebtanes amend diane Giniation. Baltimore ; Md. bers cS eters Ramen ce ae crate ar ea 396 157 
PUNTO I< Wc acca, 1Salunnepanunuecenusenensweuteneoueeanns %27 443 
SLEW, “CUE Ve | i Per eee eer me ee 657 386 
: = RI, IIS ass ocicccccsck dee scccckbcesedscedesesssee, P 651 374 
CONDENSER ENGINEERING €O. ‘ ING; reo sete nce = - 
63 RIVER STREET HOBOKEN N. J. © Ph . Ss, beaks oa ani eanoneerwreetmaea meieomiias ie a ae o+7 2s 
neuen ‘ ane NE TR icc sesrnwnicipesiniiccnsiiimniae 527 248 
fe. yo er Tus CELULAR (2. eee er eee ee ee 469 203 
I ROIS aca ce ouccaipccemis cd eeeeg eateapetraedaoeseees 587 318 
POE RRS | PROD: ca cvniccue sowausacianaciebacenurenwavknnaneseseeans 452 224 
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CANADIAN DEGREE-DAYS FOR DECEMBER, 1946* 








—— l 
December emilee Sept. 1 to Dec. 31 
City 1946 Normal 1946 Normal 
; 

Calgary, Alta. ec. cere 1476 1426 4092 3702 
Charlottetown, P. E. I. .... 1277 1246 2725 2865 
Crescent Valley, B. C. .... 1178 1240 3364 3279 
Edmonton, Alta. .....-seeeeee 1782 1578 4503 3984 
Fort William, Ont. .......... 1671 1596 3917 3815 
Grande Prairie, Alta. ...... 1996 1649 4774 4159 
Halifax, N. S. ..cccssesecesseeee 1099 1138 2407 2615 
London, Ont. ......ceeeseeeeee 1141 1200 2380 2677 
Medicine Hat, Alta. ........ 1513 1417 3960 3389 
Moncton, N. Bu ...ccceeeeeeeees 1352 1373 2935 3186 
Montreal, P. Qu. .....sseeeeee 1357 1407 2820 3096 
North Bay, Ont. ........cceee 1528 1528 3357 3503 
Otiwwe, ONG. isc. ccccccscccccass 1410 1494 2971 3277 
Penticton, B. C. .............. 1094 1073 2891 2626 
Porquis Junction, Ont. .... 1739 1786 3951 4248 
Prince George, B. C. ...... 1451 1504 4109 3757 
Quebee City, P. DB  exccensces 1472 1534 3105 3511 
ces; BOGE. sccccc.nccceccs 1928 1779 4727 4336 
St. John, N. B. ....--.s.s000 1228 1271 2640 2969 
Saskatoon, Sask. ...........s0 2034 1767 4821 4249 
Wants: Gt. cscscsccssccccsus 1108 1155 2243 2644 
Vancouver, B. C. ....... . sss. 849 818 2403 2168 
Victoria, B.C. ccsscccscsccaees 781 738 2186 1910 
Windsor, Ont. ........cccccceees 1060 1172 2069 2446 
Winnipeg, Man. .............. 1841 1829 4368 4205 





*These data are supplied through the courtesy of the Meteorological Division, 
Air Services Branch, Department of Transport, Canada, with the cooperation of 
N. W. Etter, Heating Engineer, Enamel & Heating Products Limited, 
Sackville, N. B. 


The Department reports a slight revision in the figure for November for 
Grande Prairie, Alta., as published in last month’s issue. Corrected figure 
is 1506. 








COMING EVENTS 


MARCH 24-29, 1947—Annual Convention, Oil Heat Institute 
of America, at Hotel Traymore, Atlantic City, N. J. 
For details write the institute at 30 Rockefeller Plaza, 
New York 20, N. Y. 


MARCH 31-APRIL 2, 1947—Ninth annual meeting of the 
Midwest Power Conference, Palmer House, Chicago, 
Conference will be sponsored by the Illinois Institute of 
Technology in cooperation with nine midwestern col- 
leges and seven engineering societies. Further infor- 
mation obtainable from Stanton E. Winston, Dean of 
the Evening Division, Illinois Institute of Technology, 
41 W. 38rd St., Chicago 16, I11. 


APRIL 7-10, 1947—-Annual Convention of The National As- 
sociation of Corrosion Engineers, Palmer House, 
Chicago. For details write Elton Starrett, Executive 
Secretary, 905 Southern Standard Bldg., Houston 2, 
Texas. 


JUNE 16-19, 1947 — 38th annual meeting of the National 
District Heating Association, at the Ambassador Hotel, 
Atlantic City, N. J. Further information from the Asso- 
ciation, 827 N. Euclid Ave., Pittsburgh 6, Pa. 


DECEMBER 2-5, 1947—Annual meeting of The American 
Society of Mechanical Engineers, at New York City, or 
Atlantic City, N. J. 


JANUARY 26-29, 1948—Fifth All-Industry Exposition of the 
Refrigeration Equipment Manufacturers Association, at 
Cleveland Public Auditorium, Cleveland, Ohio. 
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M‘CORD 


HEATING AND 
AIR CONDITIONING 


PRODUCTS 





. 
% 


. " BLAST HEATING COILS—AIR 
CONDITIONING COILS— ALL TYPES 


All copper spiral fin 
tube construction with 
the tubes formed or bent 
permits uniform expan- 
sion without strain. 
Headers are heavy wall 
construction with tubes 
brazed into extended 
ferrules formed in the 
headers. Fins are heli- 
cally wound and metal- 
lically bonded. May we 
send catalog? 


IT HEATERS 


A proven heating unif, 
modern in design, in- 
corporating every unit 
heater advancement. 
McCord copper spiral 
fin tube construction 
creates air turbulence 
without undue restric- 
tion. Improved fan 
blades deliver large 
volume of air with 
minimum air noise. 
Guaranteed for 150 Ibs. 
saturated steam pres- 
sure. Specify McCord. 


UNIT HEATERS 


A time proven heating 
unit, modern stream- 
lined in design, quiet, 
yet its rugged construc- 
tion adapts it to all 
types of installations, 
guaranteed for use on 
No. 150 p.s.i. steam 
pressure. All copper 
heating element, indi- 
vidual spiral fin tubes 
free to expand without 
strain on joints.Standard 
motors with standard 
bases used. Wide range 
of capacities. 


Save fuel with McCord 
Unit Heaters. 
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